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A  REVIEW  OF  THE  GIANT  MACKEREL-LIKE  FISHES, 
TUNNIES,  SPEARFISHES  AND  SWORDFISHES 

BY 

DAVID  STARR  JORDAN  and  BARTON  WARREN  EVERMANN 

Knowledge  of  the  giant  fishes,  Swordfishes  and  Tunnies,  re- 
lated to  the  Scombridae  or  Mackerel  family,  has  been  very 
chaotic  so  far  as  the  species  are  concerned.  All  these  fishes, 
ranging  in  weight  when  adult,  from  20  to  1400  pounds,  are 
far  too  large  to  be  preserved  in  spirits  or  cared  for  in  mu- 
seums. For  this  reason  they  are  usually  represented  in  mu- 
seums only  by  a  few  mounted  skins  and  nasal  swords.  The 
types  of  most  of  the  species  have  been  largely  drawings  of 
various  degrees  of  excellence,  or  badness.  For  several  of  these 
it  has  been  impossible  to  find  out,  with  exactness,  the  species 
for  which  certain  names  were  intended. 

Final  decision,  especially  of  the  Marlin-spike  fishes  and  Sail- 
fishes,  must  rest  on  photographs.  Of  these  the  writers  have 
secured  a  large  number,  representing  various  species.  For 
the  most  extensive  series  of  these  we  are  indebted  to  Mr.  Lahr 
A.  Whitney,  photographer  to  the  United  States  Plant  Quaran- 
tine Station  at  Honolulu,  under  direction  of  the  head  of  the 
division,  Mr.  Edward  Macfarlane  Ehrhorn.  Others  we  owe 
to  the  aid  given  by  Dr.  Frederick  G.  Krauss,  professor  of 
Agronomy  in  the  University  of  Hawaii.  Some  others  have 
been  received  from  Mr.  Ernest  Windle,  of  Avalon,  Editor  of 
the  Catalina  Islander.  Still  others  are  from  Mr.  William  J. 
Hole  of  Los  Angeles,  Mr.  Hamilton  M.  Wright  of  New  York, 
and  Mr.  John  A.  McGuire,  editor  of  Outdoor  Life  Magazine 
of  Denver;  also  from  Dr.  W.  L.  Phillips  and  Mr.  Gilbert 
Archey  of  New  Zealand.  The  photographs  of  Thunnidae  of 
Hawaii  were  mostly  made  by  Dr.  Krauss,  those  of  spearfishes 
of  Hawaii  by  Mr.  Whitney. 

We  may  add  that  on  one  day  in  October,  1925,  a  Chinese 
fish  dealer  in  Honolulu  notified  us  that  the  Japanese  fishermen 
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would  bring  in,  early  next  morning,  6000  pounds  of  great 
pelagic  fishes,  taken  from  100  to  400  miles  from  Honolulu. 
That  morning  Mr.  Whitney  and  Mr.  Ehrhorn  joined  us  at  the 
fish  wharf.  The  various  Japanese  fishermen  took  great  inter- 
est in  our  studies  and  suspended  on  their  derricks  one  after 
another  of  the  great  fish  in  which  we  were  interested.  These 
photographs  include  the  types  of  six  new  species  here 
described.  We  were  further  allowed  to  cut  off  the  principal 
fins  of  some  of  these.  These  trophies  are  now  preserved  in 
the  Museum  of  the  California  Academy  of  Sciences. 

As  to  the  species  of  the  West  Indies  and  Florida,  we  are 
especially  indebted  for  good  photographs  to  Mr.  Hamilton  M. 
Wright  of  New  York  and  Mr.  John  A.  McGuire. 

As  this  paper  goes  to  press,  the  authors  have  received  Mr. 
Zane  Grey's  admirable  "Tales  of  Fishing  Virgin  Seas." 
Though  this  is  an  angler's  work,  not  connected  with  taxono- 
my, it  is  an  excellent  and  accurate  record  of  several  of  the 
species  treated  in  the  present  paper,  almost  the  only  work  of 
its  kind  which  we  are  able  to  use.  The  volume  is  an  account 
of  fishing  in  the  open  sea  for  large  fishes  from  Cocos  Island 
and  Perlas  Islands  near  Panama,  the  Galapagos  Islands,  and 
northward  off  the  coast  of  Mexico  from  Zihuatenejo  in  Guer- 
rero, to  Gape  San  Lucas.  Of  these  large  fishes  on  the  Ameri- 
can coast,  almost  nothing  has  been  known  except  about  Santa 
Catalina  and  the  neighboring  regions,  where  Tuna,  Albacore 
and  Bonito  (Germo,  Katsuwonus  and  Sarda)  have  been 
caught  for  several  years  to  be  canned  as  "Tuna". 

The  types  of  the  new  species  described  in  this  paper  are, 
with  one  exception,  photographs  and  dorsal  fins  deposited  in 
the  Museum  of  the  California  Academy  of  Sciences  where  they 
bear  the  type  numbers  herein  assigned  to  them.  The  one  ex- 
ception is  that  of  Istiophorus  eriquius  the  type  of  which  is  a 
cast  made  by  Mr.  J.  W.  Thompson  of  a  specimen  in  the  Bishop 
Museum  at  Honolulu.  A  dorsal  fin  of  this  species  is  in  the 
Museum  of  the  California  Academy  of  Sciences  where  it  is 
entered  on  the  records  as  a  cotype. 

Throughout  this  paper  type  localities  are  printed  in  black- 
face type. 
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Analysis  of  Families 

The  families  of  Tunnies,  Spearfishes  and  Swordfishes  may 
be  distinguished  as  follows : 

a.    Upper  jaw  not  prolonged  in  a  spear  or  sword 

The  Tunnies  or  Tunas.  Thunnida  I 

aa.  Upper  jaw  prolonged  in  a  spear  or  sword. 

b.  Ventral  fins  well  developed,  of  one  to  three  rays;  body 
scaly;  middle  spines  of  dorsal  fin  persistent  through 
life;  caudal  peduncle  on  each  side  with  two  similar 
keels,  one  above  the  other ;  teeth  very  small,  persis- 
tent; spear  narrower  than  in  the  swordfishes 

The  Sailfishes  or  Spearfishes.  Istiophoridce  II 

bb.  Ventral  fins  wanting;  body  scaleless ;  middles  spines  of 
dorsal  lost  with  age,  leaving  only  the  dorsal  lobe 
and  the  small  second  dorsal ;  caudal  peduncle  with 
one  large  keel ;  teeth  lost  with  age ;  sword  or  spear 
long  and  broad The  Swordfishes.  Xiphiidee  III 

Family  I.  Thunnim: 
The  Tunnies  or  Tunas  and  Albacores 

The  various  species  of  the  section  of  the  family  of  Thunnv- 
d(E,  which  includes  the  Tunnies  and  Albacores,  also  have  been 
imperfectly  known.  The  species  have  been  better  defined  than 
those  of  the  Spearfishes,  but  their  exact  determination  is  still 
very  uncertain.  A  recent  review1  of  the  Scombroid  fishes  of 
Japan  by  Dr.  Kamakichi  Kishinouye  of  the  Imperial  Uni- 
versity of  Tokyo  has  thrown  much  light  on  the  anatomy  of 
these  fishes  as  well  as  on  their  habits  and  classification.  To 
this  excellent  paper  the  student  may  be  referred,  as  covering 
the  Japanese  species,  the  chief  ones  found  in  the  Pacific.  To 
these  we  add  a  single  new  species  from  Hawaii,  one  from 
Hawaii  and  Japan,  one  from  New  Zealand,  and  two,  provi- 
sionally considered  as  new,  from  California. 

Analysis  of  Genera  of  Thunnidee  Related  to  Thunnus2 

a.    Cutaneous  blood  vessels  passing  through  the  myotome  of  the 
fifth  vertebra;  surface  of  liver  striated  with  fine  venules, 
b.    Pectoral  fin  short,  less  than  half  head,  not  reaching  front 
of  second  dorsal ;  dorsal  and  anal  lobes  low ;  gill- 
rakers  12+25=37 Thunnus,  1 

1  A  comparative  study  of  Scombroid  Fishes.  1923. 

1  Not  including  Katsuwonus,  Euthynnus,  Auxis,  Sarda  and  Gyrrmosarda. 
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bb.  Pectoral  nn  very  long,   ribbon-like,   reaching  past  an- 
terior dorsal  and  anal  finlets ;  dorsal  and  anal  lobes 

moderate ;  gillrakers  9+18=27 Germo,  2 

aa.  Cutaneous  blood  vessels  passing  through  the  myotome  of  the 
seventh  vertebra;  surface  of  liver  not  striated  with 
venules. 

c.  Posterior  cardinal  vein  not  continuous  with  the  Cu- 
vierian  ducts,  vascular  plexus  on  the  inner  side 
of  the  liver;  pectorals  rather  long,  reaching  to 
near  end  of  the  second  dorsal;  dorsal  and  anal 
lobes  moderate,  about  half  of  head ;  body  very 
robust,     the    depth    3J4     in    head;     gillrakers 

9+18=27 ;  finlets  not  yellow Parathunnus,  3 

cc.  Posterior    cardinal    vein    continuous    with    the    Cu- 
vierian    ducts ;    vascular   plexus    in   the   haemal 
canal ;  finlets  all  yellow. 
d.   Air-bladder  well  developed,  long  and  narrow; 
pectorals  long,  extending  beyond  middle  of 
second  dorsal ;  dorsal  and  anal  lobes  more 
or  less  elevated,  at  least  as  long  as  head; 
gillrakers   9+21=30;   body  moderately   ro- 
bust, the  depth  3j/j  to  4J4  in  length  to  base 

of  caudal Neothunnus,  4 

dd.  Air-bladder  wanting;  gillrakers  few,  6+17=23; 
pectoral  fin  shorter,  reaching  to  near  end  of 
spinous  dorsal;  head  shorter;  mouth 
smaller;  body  slender,  the  depth  2>Y$  in 
length Kishinoello,  5 


Genus  1.     Thunnus  South 
The  Tunnies  or  Tunas 

Thynnus  Cuvier,  Regne  Animal,  ed.  1,  II,  313,  1817  (Scomber  thynnus  L.), 
name  preoccupied  by  Thynnus  Fabricus,  1775,  a  genus  of  butter- 
flies. 

Thunnus  South,  Encycl.  Metropol.,  V,  620,  1845  (Scomber  thynnus  L.)  ; 
substitute  for  Thynnus;  preoccupied. 

Orycnus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  XIV,  1862,  238  (Scomber 
thynnus  L.)  ;  Cooper,  Proc.  Calif.  Acad.  Nat.  Sci.,  Ill,  Part  1, 
Nov.  2,  1863,  77;  originally  a  misprint  for  Orcynus. 

Albacora  Jordan,  Man.  Vertebrates,  ed.  V,  106,  1890  (Scomber  thynnus 
L.)  ;  substitute  for  Thynnus,  preoccupied. 

This  genus  of  huge  fishes  is  characterized  by  its  short  pec- 
toral, which  is  shorter  than  head,  reaching-  to  about  the 
tenth  to  twelfth  dorsal  spines,  its  length  about  equal  to  height 
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of  the  low  dorsal  lobe.  Ventrals  small;  vertebrae  about  40; 
dorsal  spines  13  or  14;  gillrakers  12+25=37;  body  robust; 
mouth  small,  the  maxillary  barely  reaching  pupil ;  small  conical 
teeth  in  jaws ;  bands  of  sand-like  teeth  on  vomer  and  palatines ; 
corselet  well  developed;  air-bladder  present. 

We  recognize,  provisionally,  eight  species  of  this  genus; 
four  of  them  (thynnus,  maccoyii,  phillipsi  and  orientalis) 
seem  certainly  valid.  A  study  of  abundant  material  may  show 
that  the  others  are  rather  subspecies  of  T.  thynnus,  but  until 
actual  intergradation  is  shown  to  exist,  it  is  best  to  regard 
them  as  distinct  species. 

Analysis  of  Species  of  Thunnus 

a.   Second  dorsal  falcate,  higher  than  first,  about  2  in  pectoral. 
b.     Insertion  of  anal  below  last  ray  of  second  dorsal. 

c.  Pectoral  fin  short,  about  7  in  length  to  base  of 
caudal ;  depth  slightly  more  than  length  of  head ; 
head  4  in  length ;  finlets  9/9,  not  yellow ;  young 

with  pale  streaks Europe,  thynnus,  1 

cc.  Pectoral  fin  longer,  about  4}4  to  5  in  length  to  base 
of  caudal;  mouth  small,  maxillary  barely  reach- 
ing front  of  pupil;  depth  2>y2  in  length;  spread 
of  caudal  greater  than  head. 

d.     Finlets  9/8;  pectoral  about  5z/2  in  length 

Lower  California  and  southward,  saliens,  2 

dd.   Finlets  8/9,  not  yellow West  Indies,  coretta,  3 

ddd.  Finlets  10/10,  yellow,  bordered  with  black 

West  Indies,  subulatus,  4 

bb.  Insertion  of  anal  behind  last  ray  of  second  dorsal; 
body  moderately  robust,  the  depth  2>l/2  in  length ; 
head  4 ;  finlets  10/9. 

e.  Pectoral  4^4  in  length;  finlets  yellow 
edged    with    black;    spread    of    caudal 

greater  than  head 

Maine  to  Virginia,  secundodorsalis,  5 

ee.  Body  very  robust,  the  depth  3^  in  length. 
Pectoral  $y2  in  length;  head  short  and 
thick,  4J4   in  length;   spread  of   caudal 

less  than  head New  Zealand,  phillipsi,  6 

bbb.  Insertion  of  anal  before  last  ray  of  second  dorsal, 
under  third  or  fourth  ray  from  last ;  pectoral 
nearly  half  length  of  head;  finlets  8/8,  blue  and 

brown,  without  yellow Australia,  maccoyii,  7 

aa.  Second  dorsal  scarcely  falcate,  its  length  less  than  that  of 

first,  l^i  in  pectoral Japan ;  Hawaii,  orientalis,  8 


/ 
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1.     Thunnus  thynnus3  (Linnaeus) 

Tunny ;  Tuna ;  Horse-mackerel ;  Thon  ;  Atun ;  European 

Tunny;  Atum  Rabilhae  (Portuguese) 

This  well-known  fish  is  abundant  in  the  Mediterranean  and 
extends  its  range  northward  along  the  coasts  of  Europe.  It  is 
said  to  reach  a  length  of  10  feet  or  more  and  a  weight  of 
1000  pounds. 

The  distinctions  given  in  the  key  as  separating  the  American 
form,  called  secmidodorsalis^  from  the  European  thynnus,  are 
taken  from  Storer's  History  of  the  Fishes  of  Massachusetts 
and  have  been  imperfectly  verified  by  us.  The  most  important 
of  these  seems  to  be  that  of  the  more  backward  insertion  of 
the  anal  fin.  No  other  form  is  recognized  from  the  eastern 
Atlantic. 

Scomber  thynnus  Linnaeus,  Syst.  Nat.,  ed.  X,  1758,  297,  inter  Tropicos  in 
Pelago;  after  Artedi. 

Thynnus  mediterraneus  Risso,  Eur.  Merid.,  Ill,  414,  1826,  Nice. 

Thynnus  vulgaris  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  58,  pi. 
210,  1831,  European  Seas. 

Thynnus  brachypterus  Cuvier  &  Valenciennes,  1.  c,  98,  pi.  211,  Mediter- 
ranean. Color  said  to  be  dark  bluish,  with  light  vertical  bands, 
below  with  wavering  silvery  streaks.  It  is  probably  the  young 
of  Thunnus  thynnus. 

2.     Thunnus  saliens  Jordan  &  Evermann,  new  species 
The  "Leaping  Tuna"  of  California ;  Blue-fin  Tuna 

Pacific  coast  of  America  north  to  Oregon 
Plate  1  and  Plate  2,  figs.  1,  2  and  3 

Body  robust ;  depth  2>l/2  in  length  to  base  of  caudal ;  pectoral 
5;  dorsal  lobes  falcate,  6  in  body  length;  caudal  strong,  its 
breadth  from  tip  to  tip  greater  than  head;  mouth  small,  the 
maxillary  barely  reaching  pupil.  Finlets  8/8,  the  first  adnate 
to  base  of  fin.  Color,  dark  blue,  without  silver  streaks  in  the 
adult ;  finlets  above  bluish ;  no  yellow  on  fins  or  finlets. 

This  is  the  "Leaping  Tuna"  of  the  California  coast,  the 
most  appreciated  of  our  game  fishes.  It  probably  breeds  in 
the  open  sea.  The  adult  fishes  abound  among  the  Santa  Bar- 
bara Islands,  especially  about  Santa  Catalina.     Its  northern 

*  Thynnus  brevipinnis  Cuv.  &  Val..  from  the  Mediterranean,  sometimes  quoted  in  the 
synonymy  of  the  Tunny  is  a  species,  perhaps  valid,  of  Euthynnus. 
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limit  is  about  the  mouth  of  the  Columbia  River.  (John  Gill). 
Its  southern  range  extends  well  into  Mexico.  The  largest 
Tuna  taken  with  hook  and  line  at  Santa  Catalina  weighed  251 
pounds,  but  the  species  reaches  nearly  double  that  size.  From 
the  European  Tunny  (thynnus)  this  California  form  differs 
mainly  in  the  longer  pectorals.  It  seems  to  be  nearer  the 
European  species  than  the  Tunny  of  the  Western  Atlantic 
(secundodorsalis) ,  if,  indeed,  all  three  are  not  forms  of  the 
same  one,  the  variations  due  to  defects  of  the  artists  rather 
than  to  peculiarities  of  the  fish. 

Type:  No.  595,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  a 
specimen  weighing  \S7l/2  pounds  taken  by  W.  A.  Van  Brunt 
off  Catalina,  California. 


3.     Thunnus  coretta  (Cuvier  &  Valenciennes) 
Bonita  of  Martinique 

Caribbean  Sea 

This  form  is  described  as  having  a  falcate  pectoral  about  5 
in  total  length  to  line  connecting  tips  of  caudal ;  second  dorsal 
and  anal  low;  finlets  8/7,  besides  one  adnate  finlet,  above  and 
below.  D.  XIII-I,  12-VIII;  A.  11,  12-VII;  body  without 
markings.  Corselet  as  in  "Thunnus  brachypterus" ,  not  emar- 
ginate  but  straight  along  the  edge,  or  with  a  very  open  con- 
cave margin  ending  opposite  the  fourth  or  fifth  dorsal  spine; 
lateral  point  obtuse,  not  extending  beyond  the  first  dorsal. 
Color  plain. 

Thynnus  coretta  Cuvier  &  Valenciennes,   Hist.   Nat.   Poiss.,   VIII,    102, 
1831,  a  young  fish  from  Martinique,  11  inches  long. 


4.     Thunnus  subulatus  (Poey) 
West  Indies 

Dorsal  and  anal  large;  pectoral  short,  1^  in  height  of 
anal,  probably  2  in  second  dorsal,  and  5  in  total  length  of 
body  counting  to  the  line  connecting  the  two  points  of  caudal ; 
ventral  half  length  pectoral ;  anal  beginning  under  end  of 
second  dorsal,  3^  in  total  length;  pectoral  l}i  in  anal  lobe; 
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ventrals  2^  in  anal;  head  shorter  than  anal  fin;  breadth  of 
caudal  from  tip  to  tip  half  greater  than  head.  Color  plain. 
Finlets  10/10,  yellow,  scarcely  bordered  with  black. 

Known  only  from  Poey's  description  based  on  separated 
parts  of  an  example  1800  millimeters  long-,  from  the  market 
of  Havana. 

Orcynus  subulatus  Poey,  Enumeratio,  71,  1875,  Market  at  Havana,  Cuba; 
perhaps  same  as  Thunnus  coretta. 


5.    Thunnus  secundodorsalis  (Storer) 
Tunny ;  Tuna ;  Horse-mackerel 

Western  Atlantic,  north  to  Nova  Scotia 

This  form  or  species  seems  to  be  characterized  by  the  back- 
ward insertion  of  the  anal  fin,  the  first  ray  of  which  is  below 
the  second  dorsal  finlet ;  pectoral  fin  5  in  total  length  to  tip  of 
caudal ;  caudal  broad,  its  breadth  from  tip  to  tip  greater  than 
length  of  head;  soft  dorsal  and  anal  falcate,  the  lobes  higher 
than  first  dorsal;  finlets  10/9,  the  first  not  adnate  to  base  of 
dorsal,  the  upper  finlets  yellow  edged  with  dark. 

This  description  is  taken  mainly  from  the  record  and  figure 
given  by  Storer  of  a  specimen  from  Provincetown,  on  Cape 
Cod.  The  species  abounds  in  the  summer  in  Massachusetts 
Bay.  It  reaches  a  length  of  at  least  9  feet  and  a  weight  of 
over  1,000  pounds.  The  N.  Y.  Times  of  August  22  contains 
an  excellent  picture  of  an  800-pound  specimen  of  this  species 
taken  off  York  Harbor,  Maine,  by  Col.  William  Mitchell. 

It  is  apparently  distinguished  from  the  European  Thunnus 
thynnus  by  the  more  backward  insertion  of  the  anal  fin,  which 
is  well  behind  the  last  ray  of  the  dorsal.  The  finlets  are  also 
of  a  different  color.  The  validity  of  the  species  is  doubtful 
until  adequate  comparison  of  specimens  or  good  photographs 
can  be  made. 

Thynnus  secundodorsalis  Storer,  Hist.  Fish.  Mass.,  163,  pi.  XXII,  fig.  1, 
1875,  Provincetown,  Mass. 
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6.     Thunnus  phillipsi  Jordan  &  Evermann,  new  species 
Bay  of  Islands  Tuna 

Waters  about  New  Zealand 
Plate  2,  fig.  4 

We  have  just  received  from  Dr.  W.  J.  Phillips  of  Welling- 
ton, New  Zealand,  a  fine  photograph  of  a  mounted  example 
of  a  specimen  taken  in  the  Bay  of  Islands,  New  Zealand. 

Its  robust  body  and  short,  thick  head,  besides  other  minor 
features,  indicate  distinction  from  Thunnus  maccoyii,  the  only 
other  tunny  recorded  from  Australasian  waters. 

It  shows  the  following  characters:  Head  4}4  in  length; 
depth  3;  snout  very  short,  1^2  times  eye,  4  in  head;  mouth 
very  oblique,  the  maxillary  reaching  posterior  edge  of  pupil; 
pectoral  reaching  about  to  tenth  dorsal  spine,  or  about  7  in 
head;  dorsals  about  equal  in  height,  each  about  1^  in  pec- 
toral; soft  dorsal  and  anal  moderately  falcate;  anal  inserted, 
distinctly  behind  soft  dorsal ;  caudal  broad,  its  expanse  some- 
what greater  than  depth  of  body;  finlets  9  above.  Color  of 
mounted  cast  plain,  with  no  pale  markings. 

Type:  A  photograph,  No.  596,  Mus.  Calif.  Acad.  Sci.,  re- 
ceived in  June,  1926,  from  Dr.  W.  J.  Phillips  of  Wellington, 
N.  Z.,  of  a  specimen  taken  in  the  Bay  of  Islands,  New  Zealand. 
Named  for  Dr.  W.  J.  Phillips. 


7.     Thunnus  maccoyii  (Castelnau) 
Australian  Bonita 

Coasts  of  Australia 

Head  equal  to  depth,  3^5  in  length;  pectoral  nearly  half 
head;  anal  inserted  under  third  to  fourth  ray  of  dorsal  from 
the  last ;  corselet  present ;  teeth  25  to  30  on  each  side  in  each 
jaw;  soft  dorsal  and  anal  low,  subfalcate.  D.  XIII,  1,  13; 
finlets  8/8.  Color,  blue-black,  the  finlets  brown  and  blue;  no 
yellow.    Length  of  type  from  the  Melbourne  market,  23  inches. 

Coasts  of  southern  Australia,  apparently  rather  scarce. 

Thynnus   maccoyii   Castelnau,    Proc.    Zool.    Soc.   Victoria,    I,    104,    1872, 
Melbourne  market 
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8.     Thunnus  orientalis  (Temminck  &  Schlegel) 
Kuroshibi ;  Maguro ;  Black  Tunny 

Coasts  of  Japan ;  Hawaii 

This  species  is  clearly  different  from  any  of  the  other  forms 
referred  to  Thunnus.  It  is  rather  common  in  southern  Japan, 
and  occasionally  seen  in  Honolulu.  None  of  the  other  species 
has  been  definitely  noted,  either  from  Hawaii  or  Japan. 

Jordan  &  Jordan  (1922),  Report  on  the  Fishes  of  Hawaii, 
Mem.  Carnegie  Mus.,  X,  p.  32,  note  that  in  a  specimen  from 
Honolulu  "the  finlets  are  all  yellow  instead  of  blue.  Dorsal 
and  anal  lobes  high,  the  pectoral  rather  short,  reaching  two- 
thirds  distance  to  anal ;  finlets  all  dull  soiled  yellowish.  Belly, 
with  12  obscure  pale  cross-bars  of  grayish  silver,  narrower 
than  the  interspaces,  replaced  above  and  below  by  round  spots ; 
smaller  spots  alternating  with  the  bars ;  no  clear  yellow  on  fin". 

A  specimen  from  Monterey,  about  four  feet  long,  having 
these  body  markings  was  seen  by  us  in  the  San  Francisco  mar- 
ket, but  supposing  it  to  be  the  young  of  the  "leaping  tuna",  no 
description  was  taken.  This  species  is  distinguished  by  the 
form  of  the  fins,  and  by  the  coloration  of  the  body  and  fins. 
According  to  Kishinouye  (1.  c,  437,  pi.  XXV),  who  gives  an 
excellent  figure  and  description,  it  reaches  a  weight  of  750 
pounds. 

Thynnus   orientalis    Temminck   &    Schlegel,    Fauna   Japonica,    94,    1842, 

southern  Japan. 
Orcynus  schlegeli  Steindachner  &  Doderlein,  Fische  Japans,  III,  tafel  3, 

1885,  southern  Japan. 

Genus  2.     Germo  Jordan 

Orcynus  Cuvier,  Regne  Animal,  ed.  1,  II,  314,  1817  (Scomber  alalunga 
Gmelin;  name  preoccupied  by  Orcynus  Rafinesque,  Anal.  Nat. 
1815,  84;  substitute  for  Scomberoides  (type  S.  commersonianus) . 

Germo  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1888,  180  (Scomber  alalunga 
Gmelin;  The  long-finned  albacores). 

This  genus  is  distinguished  from  all  others  by  its  very  long, 
ribbon-shaped  pectoral  fins,  which  extend  beyond  the  last  rays 
of  the  dorsal  and  anal  fins  to  about  the  third  finlet.  The  dor- 
sal and  anal  are  little  elevated.     Other  characters  in  general 
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agree  with  the  genus  Thunnus  with  which  Kishinouye  unites 
it,  remarking  that  too  much  stress  is  laid  on  the  single  charac- 
ter of  the  long  pectoral. 

We  find  no  evidence,  as  shown  in  plates  and  photographs, 
on  which  the  existence  of  more  than  one  species  of  Germo  can 
be  clearly  demonstrated.  The  current  plates  seem  to  show 
that  the  Atlantic  form  has  the  body  a  little  more  robust,  with 
the  snout  a  trifle  sharper  than  specimens  from  the  Pacific,  and 
the  upper  finlets  without  yellow.  We  doubt,  however,  if  these 
differences  would  hold  in  a  large  series. 

Analysis  of  Species  of  Germo 

a.    Depth  of  body  about  3}i  times  in  length  to  base  of  caudal ; 
pectoral  2f£ ;  snout  sharp,  the  nape  scarcely  elevated ; 
dorsal    lobe    3%    in    length    of    pectoral ;    finlets    dusky, 
without  yellow ;  young  with  pale  lengthwise  streaks,  more 
or  less  reticulated  on  belly Atlantic  Ocean,  alalunga,  9 

aa.  Depth  of  body  3^  to  4J4  m  length  to  base  of  caudal;  pec- 
toral 2]/i  to  2^4 ;  snout  less  pointed,  the  nuchal  profile  a 
shade  more  convex ;  dorsal  lobe  about  4  in  pectoral ;  fin- 
lets largely  black,  dull  yellow  above,  silvery  below,  in 
both  cases  margined  with  dusky.  Young  with  some  pale 
vertical  streaks  on  side Pacific  Ocean,  germo,  10 


9.     Germo  alalunga  (Gmelin) 
Alalunga;  European  Albacore;  Atum  Aboodor  (Portuguese) 

Warmer  parts  of  the  Atlantic ;  West  Indies ;  occasionally 

northward  in  the  Gulf  Stream  to  Cape  Cod ;  south 

from  Cornwall  to  Cape  of  Good  Hope 

The  features  of  the  European  species  are  indicated  above. 
A  species  (balteatus=albacora)  presumably  the  same,  occurs  in 
the  West  Indies.  Germo  alalunga  extends  northward  to  Corn- 
wall and  southward  to  the  Cape  of  Good  Hope,  from  which 
region  the  specimen  figured  by  Day  was  taken. 

Scomber  alatunga    (misprint   for  alalunga)    Gmelin,    Syst.  Naturae,    1789, 

Sardinia;  after  Alalunga  Cetti,  1777. 
Thynnus  atlanticus  Lesson,  Voyage  Coquille,  II,  165,  1830,  Atlantic. 

Thynnus  balteatus  Cuvier  &  Valenciennes,  Hist.  Nat  Poiss.,  VIII,  3,  136, 
1831,  Trinidad,  Brazil;  on  a  drawing  by  Lesson;  pectoral  a  little 
shorter  and  broader;  side  with  vertical  silvery  streaks  and  spots. 
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10.     Germo  germo  (Lacepede) 
Albacore;  Long-fined  Albacore;  Germon 

Japan  and  Hawaii  and  off  coast  of  southern  and 
Lower  California 
Plate  3,  fig.  1 
The  long-finned  Albacore  is  very  abundant  in  Japan, 
Hawaii,  and  off  the  shores  of  southern  California.  It 
has  the  upper  finlets  yellowish,  bordered  around  by  black, 
the  body  a  little  more  slender,  and  the  snout  a  trifle 
more  acute.  The  color  of  the  finlets  is  more  yellow  than  is 
recorded  of  the  Atlantic  form.  The  species  is  usually  from 
20  to  65  pounds  in  weight,  the  largest  recorded  from  Santa 
Catalina  being  65  pounds.  The  flesh  of  this  species,  contrary 
to  our  first  impression  (Jordan  and  Gilbert,  1880)  is  pale  and 
of  agreeable  flavor.  It  has  been  for  several  years  prepared  as 
a  condiment,  in  tin  cans,  in  southern  California,  and  sold  under 
the  name  of  Tuna.  Of  late  years  the  Oceanic  Bonito  or  Aku 
(Katsuiuonus  vagans  Lesson)  has  been  thus  prepared  in 
Hawaii  and  southern  California  and  in  still  greater  abundance 
the  Leaping  Tuna  (Thunnus  saliens)  and  the  yellow-fin  alba- 
cores  (Neothunnus  macropterus  and  N.  catalinw)  are  now 
similarly  treated. 
Scomber  germo  Lacepede,  Hist.  Nat.  Poiss.,  1803,  China  Sea;  after  Com- 

merson. 
Scomber  germon  of  authors. 
Thynnus  pacificus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,   133, 

1831 ;  after  Lacepede. 
Thynnus  or  Germo  alalunga  of  writers. 

Genus  3.     Parathunnus  Kishinouye 
Parathunnus  Kishinouye,  Scombroid  Fishes,  442,  1923  (Thunnus  mebachi 
Kishinouye=77mnn«.y  sibi  Schlegel). 

This  genus,  with  the  next  two,  is  separated  from  Thunnus 
and  Germo  by  anatomical  characters  as  given  above.  From 
Neothunnus  and  Kishinoella,  it  may  be  known  by  the  color  of 
the  finlets,  which  are  never  clear  yellow.  The  body  is  deeper 
than  in  the  other  genera.  The  deep  body  and  large  eye  are 
especially  distinctive  of  Parathunnus,  the  dorsal  fin  is  lower 
than  in  Neothunnus,  and  the  pectoral  much  shorter  than  in 
Germo,  although  much  longer  than  in  Thunnus. 

a.   Finlets  mesially  yellow Pacific  species,  sibi,  11 

aa.  Finlets  said  to  be  without  yellow Atlantic  species,  obesus,  12 
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11.  Parathunnus  sibi  (Schlegel) 
Shibi ;  Mebachi  (Wasp-eye)  ;  Daruma  Shibi 

(Daruma4  Albacore) 
Coasts  of  Japan ;  Hawaii 
Plate  3,  fig.  2 
Body  deeper  than  in  related  species,  the  depth  3%  in  length 
to  base  of  caudal,  equal  to  length  of  head ;  pectoral  moderate, 
a  little  longer  than  head,  a  shade  less  than  depth,  its  tip  reach- 
ing just  beyond  soft  dorsal;  first  dorsal  2l/2  in  pectoral;  first 
dorsal  finlet  adnate  to  dorsal  fin,  leaving  8  free.     Eye  un- 
usually  large,   nearly   half   snout;   finlets   dull   yellow,    each 
crossed  by  a  broad,  sharply  defined,  angular  bar  of  black. 

Kishinouye  gives  a  good  description  and  figure  of  this  spe- 
cies, which  is  generally  common  in  Japan,  and  not  rare  in 
Hawaii.  From  other  forms  with  the  pectoral  moderately 
elongated,  it  is  readily  distinguished  by  the  large  eye  and 
plump  body. 
Thynnus  sibi  Schlegel,  Fauna  Japonica,  Poiss.,  97,  pi.  50,  1844,  Nagasaki, 

Japan. 
Parathynnus  mebachi  Kishinouye,  Scombroid  Fishes,  442,  1923,  Japan. 

12.  Parathunnus  obesus  (Lowe) 

Atum  Patudo 
Madeira ;  St.  Helena 

This  species  is  unknown  to  us. 

Cunningham,  1910  (Marine  Fishes  and  Vertebrates  of  St. 
Helena,  Proc.  Zool.  Soc.  London  1849,  86  to  131),  regards 
the  Pacific  species,  P.  sibi,  as  identical  with  the  species  of 
Lowe.  But  according  to  Cunningham  the  fins  in  obesus  have 
"some  black  at  edges,  but  little  or  no  yellow."  According  to 
Lowe  the  species  is  constantly  distinguished  by  the  fisherman 
from  the  common  tunny  by  the  "larger  eye,  and  of  shorter, 
thickset  figure ;  the  pectoral  fins  vary  from  one- fourth  to  nearly 
one-sixth  of  the  whole  length,  their  points  reaching  to  the  end 
of  the  second  dorsal  fin." 

It  seems  likely  that  obesus  will  prove  to  be  a  second  species 
of  Parathunnus,  which  group,  among  other  features,  has  the 
body  more  robust  and  the  eye  larger  than  in  Neothunnus  or 
Thunnus. 
Thunnus  obesus  Lowe,  Proc.  Zool.  Soc.  London  1849,  III,  1-20,  Madeira. 

*  A  squat-shaped  demigod  of  Japan. 

September  30,  1926 
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Genus  4.     Neothunnus  Kishinouye 
Yellow-finned  Albacores 

Neothunnus  Kishinouye,   Scombroid  Fishes  445,   1923   (Thynnus  macrop- 
terus  Schlegel). 

This  genus  is  distinguished  by  anatomical  characters  worked 
out  by  Kishinouye,  and  in  part  given  above.  Special  traits 
are  the  very  high  lobes  of  the  dorsal  and  anal,  which,  with  the 
large  finlets  that  follow  them,  are  brilliant  yellow,  often  with 
a  dark  edge;  the  pectoral  is  long,  but  shorter  than  in  Germo, 
reaching  little  past  front  of  soft  dorsal.  The  flesh  in  this 
genus  is  regarded  as  equally  excellent,  similar  to  that  of 
Germo. 

Species  found  in  most  warm  seas,  abundant  in  the  Pacific. 

a.    Lobes  of  soft  dorsal  and  anal  not  particularly  elevated,  their 

tips  not  nearly  reaching  caudal  and  half  to  two-thirds 

length  of  pectoral,  and  4j^  to  5  in  length  of  body;  finlets 

bright  yellow,  often  dusky  edged. 

b.    Dorsal  lobe  relatively  low,  not  reaching  middle  of  dorsal 

fin,  its  height  nearly  2  in  pectoral,  which  is  about 

2  in  head,  reaching  soft  dorsal;  depth  2>l/2  in  length, 

greater  than  length  of  head 

Eastern  Pacific,  northward,  catalince,  13 

bb.  Dorsal   lobe   higher,    reaching   middle   of    fin ;    pectoral 

about  as  long  as  head,  reaching  just  past  front  of 

soft  dorsal;  body  robust,  depth  3^4  in  length,  equal 

to  length  of  head. 

c.      Species  of  the  Pacific  Ocean,  abundant  westward.. 

macropterus,  14 

cc.    Species  of  the  eastern  Atlantic,  imperfectly  known 

albacora,  15 

ccc.  Species  of  the  Indian  Ocean,  the  body  slender,  the 

depth  5  in  length,  less  than  length  of  head 

tonggol,  16 

aa.  Soft  dorsal  and  anal  fins  excessively  high,  their  height  much 
greater  than  length  of  pectoral,  their  tips  reaching  at 
least  to  seventh  dorsal  finlet  and  often  beyond  base  of 
caudal;  pectorals  not  quite  reaching  front  of  second 
dorsal. 

d.    Body  rather  slender,  the  depth  4^  in  body,  less 

than  length  of  head Pacific  species,  itosibi,  17 

dd.  Body  deeper,  the  depth  3lA  in  length  to  base  of 

caudal,  equal  to  length  of  head 

Atlantic  species,  albacores,  18 
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13.     Neothunnus  catalinae  Jordan  &  Evermann,  new  species 
Yellowfin  Tuna  of  Santa  Catalina 

Santa  Barbara  Islands,  southern  California 

Plate  4 

This  species,  the  northern  representative  of  Neothunnus 
macropterus,  is  like  the  latter  in  almost  all  respects,  except  that 
the  fins  are  less  developed. 

Head  4;  depth  3}i  ;  eye  4^  in  head;  snout  3*/$ ;  maxillary 
2y2 ;  D.  XIV— II,  12  +  X;  A.  II,  12  +  VIII. 

Body  stout,  fusiform;  dorsal  and  ventral  curves  gradual, 
the  body  deepest  at  the  middle;  head  sharply  conic;  snout 
pointed;  jaws  subequal;  maxillary  reaching  to  opposite  middle 
of  pupil ;  teeth  in  jaws  in  one  row,  small,  bluntly  conic ;  a  patch 
of  villiform  teeth  on  vomer,  none  on  palatines;  eye  large; 
caudal  peduncle  at  narrowest  point  2  in  eye.  First  dorsal 
spine  2  in  head ;  soft  dorsal  and  anal  similar,  elevated,  falcate, 
the  longest  ray  1^  in  head;  pectoral  longer  than  head,  not 
quite  reaching  front  of  anal ;  caudal  lobes  each  1  in  head,  ven- 
trals  2*/2.  Scales  small,  those  on  shoulder  forming  a  distinct 
corselet.  Color  in  life,  dark  blue  with  steely  reflections,  silvery 
below;  traces  of  very  faint  pale  bands  separated  by  rows  of 
faint  spots  curved  backward  below  on  lower  part  of  body ;  soft 
dorsal  and  anal  yellow,  the  finlets  bright  lemon-yellow ;  caudal 
dusky  white,  with  yellow  border ;  ventrals  white  on  lower  sur- 
face, with  black  margins,  with  a  small  black  spot  on  base; 
pectoral  dark  blue  above,  black  on  inner  surface,  silvery  gray- 
ish blue  on  outer  surface. 

The  species  grows  to  a  weight  of  300  to  400  pounds;  the 
one  here  figured  weighed  157^4  pounds.  About  Santa  Cata-' 
lina  it  is  a  valued  game  fish.  Its  southern  range  is  not  yet 
known ;  but  between  San  Diego  and  Cape  San  Lucas  it  seems 
to  give  place  to  the  tropical  Neothunnus  macropterus.  Few  or 
none  of  these  large  fishes,  in  their  range,  cross  the  Tropic  of 
Cancer. 

Type:  No.  597,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  a 
fish  taken  off  Santa  Catalina  Island,  California. 
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14.     Neothunnus  macropterus  (Schlegel) 
Yellow-fin  Albacore ;  Kihata;  Kiwada ;  Hirenaga 

Coasts  of  Japan  from  Nagasaki  to  Otaru ;  extending  north- 
ward in  Japan  to  Otaru  in  Hokkaido,  and  in  the  eastern  Paci- 
fic to  Hawaii,  everywhere  common. 

Plate  3,  fig.  3,  and  Plate  5 

Body  rather  robust,  the  depth  3^4  to  4  in  length  to  base  of 
caudal;  head  4;  pectoral  as  long  as  head,  or  slightly  longer, 
reaching  just  beyond  first  ray  of  dorsal;  finlets  8  or  9/8  or  9; 
anal  falcate,  as  high  as  dorsal  (or  sometimes  higher)  ;  dorsal 
lobe  \l/z  to  1^5  in  pectoral. 

Color,  dusky  blue,  the  lower  parts  in  the  young  with  silvery 
streaks  and  mottlings ;  finlets  rather  large,  narrowly  bordered 
with  blackish;  height  of  soft  dorsal  and  anal  somewhat  vari- 
able, never  so  great  as  in  Neothunnus  itosibi. 

This  species  is  the  most  abundant  of  the  Albacores  in  Japan. 
In  Hawaii  it  is  second  only  to  Germo  alalunga.  Along  the 
coast  of  tropical  Mexico  from  Cape  San  Lucas  to  the  Gala- 
pagos it  is  excessively  abundant  in  the  summer  and  autumn. 

The  largest  Hawaiian  examples  seen  by  us  weighed  200 
pounds.  According  to  Kishinouye  it  reaches  a  weight  of 
about  400  pounds  (200  kilograms).  Its  flesh  is  considered 
excellent,  of  the  same  value  as  that  of  the  Germo  alalunga,  and 
it  is  similarly  treated  by  the  canners.  Both  species  are  brought 
daily  to  every  large  market  in  Japan. 

Mr.  Zane  Grey  gives  an  account  of  an  "Allison  Tuna"  with 
several  good  photographs  (plates  XCVII,  XCVIII,  XCIX  and 
C  of  "Tales  of  Fishing  Virgin  Seas")  from  different  localities 
between  Cape  San  Lucas  and  Zihunatanejo  Bay,  near  Aca- 
pulco,  in  Guerrero,  Mexico.  This  form  he  regards  as  distinct 
from  the  yellow-fin  Albacore  of  Santa  Catalina  (Neothunnus 
catalince).  This  view  seems  to  us  correct,  but  we  fail  to  separ- 
ate it  from  the  yellow-fin  of  Hawaii  and  of  Japan.  He  also 
thinks  it  different  from  the  yellow-fin  of  the  Galapagos  Islands, 
of  which  we  know  nothing. 

He  states  that  this  species  is  enormously  abundant  about 
Cape  San  Lucas.  It  is  very  gamy  and  often  leaps  high  above 
the  water.    The  scanty  description  of  Neothunnus  albacora  by 
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Lowe,  shows  no  distinction  from  Neothunnus  macropterus; 
but  the  geographic  probabilities  are  that  this  Madeira  fish  will 
be  found  distinct. 

We  find  ourselves  unable  to  distinguish  this  fish  from 
western  Mexico  as  represented  in  Mr.  Grey's  plates  from 
Neothunnus  macropterus,  the  common  yellow-fin  Albacore  of 
Japan  and  Hawaii.  We  therefore  infer  that  this  species  has 
a  broader  and  more  southerly  range  than  the  yellow-fin  of 
Santa  Catalina,  which  seems  to  us  new,  distinguished  by 
lower  dorsal  and  anal  lobes  and  a  shorter  pectoral. 

The  original  description  of  Thynnus  argentivittatus  by 
Dussummier  (not  the  reference  to  Quoy  &  Gaimard,  which 
may  refer  to  Neothynnus  albacora),  taken  from  a  fish  20  inches 
long,  speaks  of  the  fish  as  steel-blue ;  sides  and  belly  with  ver- 
tical silvery  lines,  between  which  are  vertical  series  of  round 
silvery  spots.  Towards  the  rear  the  lines  break  up  also  into 
spots,  at  first  at  the  base,  then  for  their  whole  length.  Dorsal, 
anal  and  ventrals  yellowish;  pectorals  silvery;  caudal  blackish, 
mesially  rose. 

Pectorals  a  little  shorter  than  in  Germo,  3^  in  total  length 
(to  base  of  caudal?),  and  broader  in  proportion;  finlets  9/9. 

The  skeleton  mentioned  by  Mr.  Haussard  must  be  that  of  a 
species  of  Euthynnus,  not  Neothunnus. 

Thunnus  macropterus  Temminck  &  Schlegel,  Fauna  Japonica,  Poiss.,  fig. 

98,  1842,  Nagasaki,  Japan. 
?  Thynnus  argentivittatus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII, 

134,  1831,  East  Indies;  description,  not  synonymy. 


15.     Neothunnus  albacora  (Lowe) 
Yellow-fin  Albacora;  Atum  Albacora  (Portuguese  name) 

Madeira 

This  species,  not  seen  by  us,  is  evidently  very  close  to  Neo- 
thunnus macropterus.  According  to  Lowe:  "The  length  of 
the  narrow  produced  part  of  the  second  dorsal  fin  varies  from 
one-sixth  to  one- fourth  part  of  the  total  length  of  the  fish ;  that 
of  the  pectorals  is  from  one-sixth  to  one-fourth  part  of  the 
total  length  of  the  fish,  and  their  tips  reach  to  the  middle  of 
the  second  dorsal  fin." 
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The  specific  name  albacora  is  perhaps  sufficiently  different 
from  the  earlier  name  albacores  used  in  the  same  genus,  at 
least  until  the  relations  of  the  two  species  are  better  known. 
The  short  description  by  Lowe  applies  equally  to  Neothunnus 
macropterus. 

Thynnus  albacora  Lowe,  Proc.  Zool.  Soc.  London  1839,  77,  Madeira;  and 
Lowe,  Trans.  Zool.  Soc.  London,  III,  4,  Sept.  and  Oct.,  same 
description. 


16.     Neothunnus  tonggol  (Bleeker) 
Sea  of  Java 

This  species  is  known  to  us  by  Bleeker's  record  only.  The 
species  seems  to  differ  from  Thunnus  thynnus,  mainly  in  the 
slenderer  form  and  especially  in  the  longer  pectoral  which  is 
said  to  equal  depth  of  body.  Head  4  in  total  length ;  depth  5. 
Corselet  deeply  emarginate  behind,  its  lobes  reaching  soft  dor- 
sal and  anal. 

The  pectoral  in  this  species  is  longer  than  in  Thunnus,  and 
the  body  more  slender  than  in  Parathunnus.  It  is  therefore 
most  likely  a  species  of  Neothunnus,  but  nothing  is  said  of  the 
color  or  the  height  of  the  dorsal  fin.  The  latter  is  probably 
not  greatly  elevated. 

Thynnus  tonggol  Bleeker,  Makreele,  256,  Sea  of  Batavia. 

17.     Neothunnus  itosibi  Jordan  &  Evermann,  new  species 

Itoshibi ;  Gesunaga 

Coast  of  Hawaii ;  Japan 
Plate  6 

Body  rather  slender,  the  depth  4^  in  length  to  base  of 
caudal ;  head  4,  as  long  as  pectoral,  which  does  not  quite  reach 
front  ray  of  short  dorsal ;  finlets  9/8 ;  dorsal  lobe  half  or  more 
longer  than  pectoral,  about  reaching  base  of  caudal ;  anal  lobe 
usually  (but  not  always,  being  easily  broken)  longer  than 
dorsal  lobe.     Color,  dusky  blue,  sides  silvery,  without  evident 
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markings ;  finlets  much  higher  than  in  N.  macro pterus  and 
very  bright  yellow,  brighter  than  in  any  other  species.  Weight 
of  example  figured,  321  pounds. 

Since  the  manuscript  of  this  paper  went  to  the  printer  we 
have  received  from  Mr.  Ernest  W.  Brown  of  the  Brown 
Marine  Museum,  Des  Moines,  Iowa,  a  photograph  of  a  yellow- 
fin  tuna  caught  by  him  off  Honolulu  in  1920.  Mr.  Brown  sup- 
plies the  following  measurements  of  the  specimen :  Total 
length  from  end  of  snout  to  middle  of  caudal  fork,  6  ft.  2>l/2 
in.;  depth  at  front  of  spinous  dorsal,  2  ft.  \l/2  in.;  length  of 
head,  1  ft.  5  ^  in. ;  eye  2  in. ;  longest  dorsal  spines  9  in. ;  base 
of  spinous  dorsal  1  ft.  2%  in.;  base  of  soft  dorsal  5^4  in.; 
length  of  soft  dorsal  2  ft.  y2  in. ;  of  pectoral  1  ft.  5  in. ;  of 
ventrals  7%  in. ;  of  anal  2  ft.  5^  in. ;  its  base  5%  m-  5  spread 
of  caudal  from  tip  to  tip  of  lobes,  2  ft.  \]/2  in. 

These  measurements  agree  well  with  those  of  the  specimens 
examined  by  us.  Mr.  Brown's  specimen,  which  weighed  240 
pounds,  is  perhaps  the  largest  ever  taken.  It  has  been  mounted 
and  is  in  the  Brown  Marine  Museum  at  Des  Moines. 

This  species  is  not  very  common  about  Hawaii  and  has  not 
been  seen  by  us  elsewhere.  Kishinouye  refers  to  it  in  these 
words :  "The  second  dorsal  and  anal  are  much  elongated, 
especially  in  a  variety  named  Itoshibi  or  Geswiaga,  in  which 
the  tips  of  those  fins  are  whitish  and  reach  to  the  base  of  the 
caudal.  So  far  as  I  have  examined  there  is  no  marked  dif- 
ference between  the  long-finned  variety  and  the  ordinary 
form,  except  in  the  length  of  the  second  dorsal  and  anal  fin". 

The  name  itosibi  is  from  the  Japanese ;  ito,  a  thread  or  fila- 
ment, and  shibi,  tunny. 

Type:  No.  598,  Mus.  Calif.  Acad.  Sci.,  a  photograph  taken 
by  Lahr  A.  Whitney  of  a  specimen  weighing  321  pounds  in 
Honolulu  market. 


18.     Neothunnus  albacores  (Bonnaterre) 
Atum  Albacora  (Portuguese) 

West  Indies  north  to  Florida ;  Madeira 

This  name  is  based  on  a  rough  figure  by  Hans  Sloane  of  a 
fish  from  Jamaica.    Its  very  high  dorsal,  much  as  in  Neothun- 
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mis  itosibi,  and  the  bright  yellow  of  its  fins,  indicate  its  perti- 
nence to  the  present  genus. 

Sloane's  drawing  shows  the  dorsal  lobe  slender,  longer  than 
head ;  anal  lobe  still  longer ;  pectoral  short,  1 1/2  in  head. 

Albacore  sive  thynnus  Sloane,  Voyage  aux  Isles  de  Madere  des  Barbades, 
de  Neves,  de  St.  Christophe  et  de  la  Jamaique,  1707  to  1727. 

Scomber  albacores  Bonnaterre,  Encycl.  Meth.,  140,  1788;  based  on  Sloane. 
Scomber  sloanei  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  48,  1831 ; 
after  Sloane's  figure. 


19.     Neothunnus  allisoni  (Mowbray) 
Allison  Tuna 

East  coast  of  Florida 
Plate  10,  fig.  1 

Following  is  the  original  description  of  this  species : 

"Head  3%  ;  depth  3y2  ;  D.  XIV-I,  11-IX;  A.  I,  11-IX. 

Snout  2^4  in  head;  eye  3  in  snout,  7  in  head.  Base  of  soft 
dorsal  1^  in  first  dorsal  spine;  first  dorsal  spine  a  little  less 
than  two  in  head.  Base  of  soft  dorsal  5^4  in  its  height,  its  tip 
extending  back  to  the  9th  finlet;  anal  extremely  long,  reach- 
ing to  vertical  through  middle  of  caudal  lobe;  pectoral  long, 
nearly  equal  to  head  and  reaching  vertical  through  14th  dorsal 
spine.  Origin  of  dorsal,  ventral  and  pectorals  in  a  line;  origin 
of  anal  in  line  of  middle  of  soft  dorsal.  Gillrakers  9  plus  21. 
Teeth  conical  in  both  jaws,  about  37  in  each,  turned  inward ; 
vomer  and  palatines  with  teeth,  keel  3  in  upper  caudal  lobe,  its 
width  a  little  less  than  its  length. 

Color,  blue-black  above ;  sides  and  under  part  silvery  washed 
with  yellow,  especially  on  the  opercles,  breast  and  belly.  An- 
terior and  posterior  margins  of  the  soft  dorsal  and  anal  bright 
yellow,  the  interspace  dusky;  free  tips  of  posterior  dorsal 
spines  yellow ;  dorsal  and  anal  finlets  very  bright  yellow  with 
a  narrow,  black  edge.  Ventrals  silvery  on  outer  side,  yellow 
and  dusky  on  inner  side.  Spinous  dorsal,  pectorals  and  caudal 
blue-black." 
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The  author  compares  his  fish  with  Thunnus  thynnus,  noting 
correctly  the  numerous  differences.    He  continues : 

"This  description  was  made  from  a  specimen  taken  in  six 
feet  of  water  spearing  at  night  in  Biscayne  Bay,  Miami, 
Florida.  Another  was  taken  in  the  Gulf  Stream,  Jan.  18, 
1920,  and  a  third  on  the  24th;  but  badly  torn  by  sharks  be- 
fore landing.  The  remaining  portion  agreed  with  the  above 
description.  The  first  fish  was  a  little  larger.  The  following 
length  and  weight  are  taken  from  the  second  specimen :  length 
5'  9";  weight,  143  pounds;  girth  40".  The  third  weight  135 
pounds  and  also  agreed  with  the  above.  The  species  is  named 
in  honor  of  James  A.  Allison  of  Indianapolis,  Ind.,  whose  in- 
terest is  shown  by  his  erection  of  an  aquarium  and  biological 
station  at  Miami,  Fla." 

About  1707,  Hans  Sloane  made  a  rough  figure  of  a  fish 
from  Jamaica,  upon  which  Bonnaterre  in  1788  based  the  name 
Scomber  albacores.  No  specimen  of  that  species  has  been 
recorded  since  then  unless  Mowbray's  specimens  are  identical 
with  it.  This,  however,  seems  very  improbable.  Although 
Sloane's  drawing  is  very  much  lacking  in  detail,  it  is  evident 
the  present  species  has  the  dorsal  and  anal  lobes  very  much 
longer,  the  former  being  more  than  twice  length  of  head,  the 
latter  three  times  length  of  head.  In  Sloane's  figure  the  pec- 
toral is  short,  \y2  in  head,  while  in  allisoni  it  is  very  long, 
nearly  twice  length  of  head. 

Thunnus  allisoni  Louis  L.  Mowbray,  Copeia,  No.  78,  p.  9,  with  text  figure, 
Feb.  11,  1920,  Biscayne  Bay,  east  coast  of  Florida;  F.  Griswold 
Gray,  Fish  Facts  and  Fancies,  I  p.  Ill  with  a  good  plate,  Florida. 


Genus  5.     Kishinoella  Jordan  &  Hubbs 

Kishinoella  Jordan  &  Hubbs,  Mem.  Carnegie  Mus.,  Vol.  X,  No.  2,  219, 
1924  (Neo thunnus  rarus  Kishinouye). 

This  genus  is  near  Neothunnus,  differing  in  the  total  absence 
of  the  air-bladder,  in  the  low  dorsal  and  anal  fins,  and  in  the 
small  number  of  gillrakers.  The  species  are  much  smaller  in 
size  than  any  other  of  the  Albacores,  not  exceeding,  so  far  as 
known,  the  weight  of  25  pounds.  Body  with  conspicuous 
silvery  markings. 
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The  two  species  known  are  closely  related,  differing  chiefly 
in  the  length  of  the  pectoral,  the  length  of  the  caudal  lobes, 
the  number  of  the  gillrakers,  and  in  the  color  markings. 

a.  Pectoral  fin  rather  short,  4j4  in  length  to  base  of  caudal,  its 
tip  about  reaching  next  to  last  dorsal  spine ;  dorsal  lobe 
higher  than  anal,  two-thirds  length  of  pectoral ;  caudal 
lobe  4fi  in  body ;  gillrakers  21 ;  silvery  markings  in  the 
form  of  5  horizontal  rows  of  small  oblong  spots vara,  20 

aa.  Pectoral  fin  longer,  2>]/$  in  length  to  base  of  caudal,  reaching 
to  below  the  first  dorsal  finlet ;  dorsal  lobe  a  little  lower 
than  anal,  its  length  about  half  pectoral ;  caudal  lobes 
long,  4  in  body;  gillrakers  30;  silvery  markings  in  the 
form  of  about  20  narrow  vertical  cross-streaks zacalles,  21 


20.     Kishinoella  rara  (Kishinouye) 
Koshinaga ;  Bintsuke 

Seas  of  Japan 

Body  rather  robust,  the  head  small  and  pointed,  the  lower 
jaw  slightly  longer;  maxillary  reaching  front  of  pupil ;  pectoral 
not  reaching  vertical  of  last  dorsal  spine,  its  length  4 $4  in 
body,  to  base  of  caudal;  dorsal  lobe  moderate,  longer  than 
anal  lobe;  first  dorsal  spine,  about  two-thirds  length  of  pec- 
toral; caudal  rather  short,  its  lobes  4^5  in  body;  gillrakers 
5+16=21.  Color,  grayish-blue  with  small  oblong  silvery  or 
colorless  spots  in  about  five  rows;  dorsals,  pectorals  and  ven- 
trals  blackish,  tip  of  second  dorsal  and  anal  washed  with  yel- 
low ;  finlets  all  yellowish  with  grayish  margins. 

This  small  species,  of  12  to  25  pounds  in  weight,  is  very 
rare  in  Japan  and  chiefly  confined  to  near  shore  on  the  western 
coasts  of  Kiusiu.  It  was  found  with  ripe  ovaries  in  Febru- 
ary. Our  account  is  taken  from  the  excellent  figure  of 
Kishinouye. 

Thunnus  rarus  Kishinouye,  Sui.  Gak.  Ho.  1,  28,  pi.  1,  fig.  13,  1915,  Tokyo 

market. 
Neothunnus  rarus  Kishinouye,  Scombroid  Fishes,  448,  figs.  24,  48,  64,  1923, 

Kiusiu. 


Vol.  XII]        JORDAN  &  EVERMANN— GIANT  MACKEREL-LIKE  FISHES  27 

21.     Kishinoella  zacalles  Jordan  &  Evermann,  new  species 

Waters  about  the  Hawaiian  Islands 
Plate  7 

Head  2%  to  base  of  caudal;  depth  3^;  head  rather 
pointed ;  postorbital  narrow ;  body  plump,  the  flesh  rather  soft ; 
pectoral  3*/j  in  body;  maxillary  2]/2  in  head;  eye  2  in  snout, 
6^2  in  head ;  dorsal  lobe  half  pectoral,  7]/2  in  body,  2  in  head ; 
D.  XII,  I,  12;  A.  1,  II;  finlets  small,  9/9,  the  first  very  small, 
adnate  to  dorsal;  caudal  keel  very  large;  pectorals  pointed, 
reaching  vent  and  to  middle  of  soft  dorsal ;  gillrakers 
9+21=30. 

Color,  steel-blue  above,  gray  below,  the  20  pale  silvery  cross- 
streaks,  each  half  to  one-third  the  interspaces,  fading  anterior- 
ly and  posteriorly,  barely  extending  on  corselet ;  head  silvery ; 
pectoral  silvery,  tipped  and  edged  with  black;  spinous  dorsal 
yellow;  soft  dorsal  yellow,  silvery  at  base  and  very  slightly 
dark  edged;  finlets  above  and  below  dull  olivaceous  yellow, 
slightly  dark  edged ;  ventral  short,  silvery  in  front  with  yellow 
inside,  shaded  with  pink  and  black;  cross-streaks  on  body 
fainter  in  larger  examples.    No  air-bladder. 

This  description  is  from  the  first  example  seen  by  us  in  the 
Honolulu  market.  About  a  dozen  were  seen  afterwards. 
From  one  of  them  the  accompanying  photograph  was  secured, 
and  from  this  the  account  given  in  the  key  to  the  species. 

Type:  No.  599,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  a 
specimen  examined  in  the  Honolulu  market,  in  October,  1925, 
by  the  present  writers,  2%.  feet  long,  7  inches  deep,  5  inches 
wide,  and  weighing  14  pounds. 

Family  II.    Istiophorid^: 
The  Spearfishes  and  Sailfishes 

Upper  jaw  prolonged  into  a  spear  or  sword  which  is  shorter, 
narrower  and  more  flattened  on  the  edge  than  in  the  true 
Swordfish  or  Broadbill ;  body  covered  with  narrow,  more  or 
less  imbedded  scales ;  ventral  fins  present,  of  one  to  three  rays ; 
air-bladder  sacculate;  gill-filaments  reticulate;  vertebrae  24. 
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Pelagic  fishes  of  the  warm  seas,  the  adults  ranging  in  weight 
from  20  to  1400  pounds,  the  flesh  highly  valued  as  food. 

Two  important  general  reviews  of  this  group  have  been  at- 
tempted, each  dealing  as  well  as  could  be  with  inadequate  ma- 
terial. Dr.  Christian  Fredrik  Liitken  (1875)  wrote  a  valu- 
able paper  entitled  "Om  rundnaebides  Svaerdfiske,  saerligt 
om  Histiop terns  orientalis  Schlegel".  (Videns.  Meddel.  Na- 
tur.,  Foren.  Kjobenhavn,  p.  1-21).  In  this  review  Liitken  re- 
duced the  number  of  nominal  species  nearly  to  the  groups  here 
distinguished  as  genera.  Later  various  young  forms  were 
treated  in  his  masterly  "Spolia  Atlantica".  The  other  re- 
view is  by  Dr.  George  Brown  Goode  in  1881, — "The  Taxon- 
omic  Relations  and  Geographical  Distribution  of  the  Members 
of  the  Swordfish  Family,  Xiphiidse".  In  this  paper  the  known 
facts  of  distribution  are  especially  emphasized. 

Analysis  of  Genera  of  IsnoPHORiDiE 

a.  Dorsal  fin  not  greatly  elevated,  the  lobe  little,  if  any,  higher 
than  median  part  of  fin ;  ventral  fins  moderate  in 
length,  the  rays  of  each  united  into  one Tetrapturus,  6 

aa.    Dorsal  fin  very  greatly  elevated ;  ventral  fins  very  long,  the 

rays  not  fully  united Istiophorus,  7 

aaa.  Dorsal  fin  low,  the  lobe  high,  its  anterior  spines  thickened, 
the  others  progressively  shortened  to  the  last ;  ventrals 
much  shorter  than  pectorals Makaira,  8 


Genus  6.     Tetrapturus  Rafinesque 
The  Spearfishes 

Tetrapturus  Rafinesque,  Caratteri  di  Alcuni  Nuovi  Generi  e  Nuove 
Specie  di  Animale  e  Piante  della  Sicilia,  April,  54,  1810  (T.  belone 
Rafinesque). 

Skeponopodus  Nardo,  De  Skepanopodo  novo  piscium  genere  et  de  Gue- 
bucu  Margravii;  Isis,  Heft  4,  417,  1833  (S.  typus  Nardo),  species 
illi  cogniti ;  Isis,  Mem.  Assemb.  Nat.  Vienna,  Heft  4,  fascl.  416, 
1833  (S.  typus  Nardo  =  T.  belone  Rafinesque). 

This  genus,  the  most  primitive  of  the  family,  is  character- 
ized by  the  moderate  elevation  of  the  first  dorsal  fin,  the  out- 
line of  which  is  not  evenly  concave,  the  median  spines  not 
much,  if  any,  greater  than  the  body  depth  and  about  as  high 
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as  the  anterior  lobe;  pectoral  fins  short,  the  ventrals  usually 
longer. 

The  earliest  spearfish  known,  Tetrapturus  belone,  may  be 
regarded  as  the  lowest,  to  be  placed  at  the  base  of  two  diverg- 
ing series,  the  one  culminating  in  Istiophorus,  the  other  in 
Xiphias.  The  recognized  species  of  Tetrapturus,  all  but  one 
Asiatic,  none  American,  seem  to  be  all  valid,  though  closely 
related.  The  genus  is  quite  as  near  Istiophorus;  as  to  the  other 
offshoot,  Makaira. 

The  long  description  of  Skeponopodus/  deals  entirely  with 
generalities  and  indicates  no  difference  from  Tetrapturus 
belone.  The  single  phrase  "prima  dorsale  antiae  moderate 
unicolore  immaculate"  appears  to  be  the  only  distinctive 
character.  Of  the  second  nominal  species,  "Skeponopodus 
guebucu,  based  on  Marcgrave's  figure,  called  Histiophorus 
americanas  by  Cuvier  &  Valenciennes,  Niardo  says :  "prime 
dorsali  medio  latissima,  maculis  orbicularibus  notata".  It  is 
therefore  a  species  of  Istiophorus. 

The  name  Tetrapturus  (tail  with  four  keels),  would  nor- 
mally be  written  Tetrapterurus,  but  Rafinesque,  after  his  cus- 
tom of  shortening  words,  thought  it  too  long,  and  wrote  it 
Tetrapturus,  meanwhile  expanding  short  ones,  Amia  to 
Amiatus,  for  example.  We  adopt,  however,  the  author's  ori- 
ginal spelling,  which  cannot  be  regarded  as  a  misprint.  The 
word  Tetrapterus,  sometimes  used,  rests  on  a  misunder- 
standing. 

Analysis  of  Species  of  Tetrapturus 

a.    Sides  of  back  without  pale  bars  composed  of  spots. 

b.  Interpace  between  dorsal  fins  occupied  by  short  stiff 
spines  which  are  well  spaced;  space  between  anals 
with  short  spines;  spear  short,  from  eye  \]A,  times 

rest  of  head;  dorsal  lobe  low Mediterranean,  belone,  22 

bb.  Interpace  between  dorsal  fins  without  spines ;  no  spines 
between  anals. 
c.    Dorsal    lobe    longer    than    pectoral;    median    spines 
half    height    of    dorsal    lobe;    spear    short    and 

slender,  V/f,  in  rest  of  head Japan,  angustirostris,  23 

cc.  Dorsal  lobe  not  longer  than  pectoral. 

d.   Median  dorsal  spines  about  as  high  as  dorsal 
lobe. 
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e.    Dorsal    fins    close    together,    the    interspace 

scarcely  more  than  eye. . .  .Hawaii.  MinpWorthi,  24 
ee.  Dorsal    fins    well    separated,   the    interspace 

three-fourth  length  of  pectoral 

Hawaii,  kraussi,  25 

dd.  Median  dorsal  spines  about  two-thirds  height 
of  lobe;  outline  of  fin  behind  lobe  straight. 
India,  brevirostris,  26 

aa.  Sides  of  back  with  bars  of  pale  bluish,  more  or  less  alter- 
nating with  pale  bars  each  of  two  spots  vertically 
placed ;  depression  on  outline  of  first  dorsal  shallow ; 
median  spines  about  half  dorsal  lobe;  body  slender,  the 
depth  \Ys  in  pectoral;  pectoral  long,  half  longer  than 
dorsal  lobe ;  depth  7  in  length  from  tip  of  spear  to  base 
of  caudal Hawaii,  ectenes,  27 


22.     Tetrapturus  belone  Rafinesque 

Aguia;  Aguia  Pelerana;  Aguglia  Imperiale ; 

Mediterranean  Spearfish 

Mediterranean  Sea 

A  slender  species  with  the  dorsal  lobe  low,  not  falcate,  its 
anterior  rays  more  or  less  distinct,  not  enveloped  in  a  thick 
membrane;  spear  rather  short;  pectorals  very  short,  1%  in 
depth  of  body,  \l/e  in  ventrals,  and  a  sixth  longer  than  the 
low  dorsal  lobe  which  is  not  falcate;  dorsal  spines  anteriorily 
at  least,  divided  and  fringed  at  tips,  as  are  some  of  the  others, 
the  median  ones  about  half  as  high  as  the  lobe ;  some  of  those 
just  before  anal  slightly  more  elevated,  1  9/i0  in  lobe,  Iji 
in  pectoral;  pectoral  \}i  in  caudal  lobe,  1^4  in  spear  from 
eye.  Depth  of  body  more  than  8  in  length  to  base  of  caudal ; 
head  4;  spear,  to  nostrils,  iy$  in  rest  of  head;  dorsal  lobe 
somewhat  less  than  depth  of  body;  caudal  long,  5  in  total 
length.  Color  blue-brown,  no  cross-bars.  D.  XLII,  the  spines 
shortened  behind ;  interspace  between  dorsals  occupied  by 
about  6  short  spines  or  stubs. 

This  species  is  here  described  from  the  excellent  figure  of 
Cuvier  &  Valenciennes  of  a  specimen  from  Messina.  It  is 
said  to  be  rare  in  the  Mediterranean,  and  not  definitely 
recorded  from  elsewhere.  It  reaches  a  length  of  six  feet  and 
a  weight  of  50  pounds. 
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Tetrapturus  belone  Rafinesque,  Caratteri,  1818,  Palermo;  Cuvier  &  Va- 
lenciennes, Hist.  Nat.  Poiss.,  VIII,  280,  pi.  227,  1831,  Messina. 

Histiophorus  belone  Giinther,  Cat.,  II,  313,  1860;  copied. 

Skeponopodus  typus  Nardo,  Isis,  1833,  heft  1,  17,  Adriatic. 

Tetrapturus  imperator  Jordan  &  Evermann  (by  error,  Xiphias  imperator 
Schneider,  was  based  on  a  careless  drawing  of  a  young  sword- 
fish,  copied  originally  from  Aldrovandi.) 

?  Histiophorus  ancipitirostris  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss., 
VIII,  309,  1831,  no  locality  given.  In  this  the  spear  is  rounded 
on  the  edges,  the  surface  flattened,  its  breadth  19  to  20  in  the 
length.  This  species  is  not  certainly  identifiable,  but  it  may  be 
provisionally  referred  to  the  Mediterranean  species,  Tetrapturus 
belone. 


23.     Tetrapturus  angustirostris  Tanaka 
Japanese  Spearfish 

Coast  of  southern  Japan ;  Sagami  Bay- 
Body  very  slender,  not  elevated  at  the  nape ;  dorsal  lobe 
rather  low,  scarcely  falcate,  one-fifth  longer  than  pectoral 
which  is  quite  short;  pectoral  1*4  m  the  long  ventrals,  lJ/5 
in  dorsal  lobe ;  median  and  posterior  spines  of  dorsal  high,  the 
median  ones  about  1%  in  the  dorsal  lobe;  pectoral  1^  in 
length  of  head  to  tip  of  lower  jaw;  depth  of  body  8  times  in 
total  length  from  tip  of  spear  to  base  of  caudal;  spear  short 
and  slender,  from  eye  a  little  longer  than  rest  of  head;  spear 
from  tip  of  lower  jaw  two-fifths  pectoral;  caudal  lobes  short, 
equal,  half  longer  than  pectoral ;  depth  of  body  midway,  1  1/10 
in  pectoral.  Dorsal  spines  50  besides  rudiments  in  front,  59 
in  all.  Color,  dark  blue  above,  the  dark  color  very  narrow,  the 
sides  abruptly  paler;  back  without  pale  cross-bars;  upper  fins 
deep  blue,  the  dorsal  without  dark  spots ;  pectoral  pale.  Length 
of  type  335  centimeters. 

This  species  is  known  from  a  single  young  example  in  the 
Museum  of  the  College  of  Science  in  the  Imperial  University 
of  Tokyo.  It  is  clearly  closely  related  to  Tetrapturus  breviros- 
tris  of  the  Indian  Seas,  and  to  Tetrapturus  belone  of  the  Medi- 
terranean. 

Tetrapturus  angustirostris  Tanaka,  Figures  and  Descriptions  of  Fishes  of 
Japan,  XVIII,  PI.  LXXXVIII,  fig.  285,  1914,  and  XIX,  324,  1915, 
Sagami  Sea,  Japan. 


K\ 


32  CALIFORNIA  ACADEMY  OF  SCIENCES  [Oc.  Papers 

24.     Tetrapturus  illingworthi  Jordan  &  Evermann,  new  species 

Illingworth  Spearfish 

Coast  of  Hawaii 

Plate  8 

Body  slender,  a  little  elevated  at  the  nape,  the  depth  7  to  9^ 
in  length  from  tip  of  spear  to  base  of  caudal,  1  1/10  in  pec- 
toral ;  head  3  % ;  spear  short,  from  eye  about  equal  to  rest 
of  head ;  spear  from  tip  of  lower  jaw  2y2  in  pectoral ;  Dorsal 
XLIV,  the  lobe  about  equal  to  pectoral  which  is  rather  short, 
1%  in  length  of  head  from  tip  of  lower  jaw;  anterior  dorsal 
spines  distinct,  not  enveloped  in  thick  skin,  fifth  and  sixth 
shortened,  two-thirds  as  long  as  the  first  long  spine  which  is 
1^5  in  length  of  head  to  tip  of  lower  jaw,  the  first  three 
spines  equal,  the  rest  of  the  spines  to  near  the  last  subequal, 
almost  equal  to  first,  the  spines  about  the  25th  slightly  longer 
than  those  before;  ventrals  not  shown  in  photograph  (doubt- 
less a  little  longer  than  pectorals)  ;  median  dorsal  spines  all 
long,  almost  equal  to  the  first  or  highest,  only  about  8  of  the 
last  progressively  shorter,  the  last  spine  close  to  the  beginning 
of  second  dorsal  with  no  spinules  between ;  caudal  lobes  about 
equal,  slender. 

Color  relatively  pale;  a  faint  pale  streak  along  side;  no 
cross-bars;  pectoral  gray;  tip  of  dorsal  lobe,  edge  of  fin  and 
most  of  the  elevated  posterior  rays,  black;  base  of  dorsal 
violet,  the  fin  without  spots. 

Type:  No.  600,  Mus.  Calif.  Acad.  Sci.,  a  dorsal  fin  and  a 
photograph  by  Dr.  Frederick  G.  Krauss  of  a  specimen  6  feet 
long  weighing  60  pounds,  examined  by  the  writers  in  Hono- 
lulu market,  October,  1925. 

This  species  is  named  for  Dr.  James  Franklin  Illingworth 
of  Honolulu  to  whom  the  authors  are  under  obligations  for 
many  services,  especially  in  connection  with  the  study  of  the 
spearfishes. 
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25.     Tetrapturus  kraussi  Jordan  &  Evermann,  new  species 

Krauss's  Spearfish 

Hawaii 
Plate  9 

Head  3^4  in  body  to  base  of  caudal,  spear  included;  spear 
a  little  longer  than  rest  of  head,  2^  in  pectoral;  depth  8  in 
length.  Dorsal  XVII,  lobe  moderate,  \l/2  in  pectoral  which  is 
rather  short;  fifth  and  sixth  dorsal  spines  shortened,  two- 
thirds  length  of  first  long  spine  which  is  \2/z  in  head  to  tip 
of  lower  jaw;  first  three  spines  equal,  the  last  15  spines  slowly 
and  progressively  shortened,  the  intermediate  ones  subequal, 
about  as  high  as  first;  bare  space  between  dorsals  long,  \l/z 
in  pectoral,  about  as  long  as  second  dorsal ;  ventrals  hidden  in 
photograph.  Color  dark,  unmarked ;  dorsal  mostly  black ;  pec- 
toral gray,  edged  with  black. 

This  species  is  very  near  T.  illingworthi,  differing  mainly  in 
the  greater  separation  of  the  dorsals,  the  higher  posterior 
dorsal  spines,  the  slimmer  body,  and  the  darker  color. 

Type:  No.  601,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Pro- 
fessor Frederick  G.  Krauss  of  a  specimen  examined  by  the 
authors  in  the  Honolulu  market,  October,  1925. 

It  gives  us  great  pleasure  to  name  this  species  for  our  friend, 
Dr.  Frederick  G.  Krauss,  professor  of  Agronomy,  University 
of  Hawaii,  who  aided  us  materially  in  our  examination  of  the 
fishes  in  the  markets  of  Honolulu. 

26.     Tetrapturus  brevirostris  (Play fair) 
Short-nosed  Spearfish 

Indian  Seas 

A  moderately  stout  species,  with  the  anterior  dorsal  lobe 
low,  not  falcate,  its  anterior  rays  not  enveloped  in  thick  skin; 
spear  moderate,  to  nostrils  5^  in  head;  back  little  elevated; 
pectorals  very  short,  134  m  ventrals  and  equal  to  the  dorsal 
lobe;  some  of  the  anterior  dorsal  spines  branched  at  tip;  me- 
dian spines  two-thirds  height  of  longest ;  margin  of  fin  behind 
the  lobe  straight,  the  spines  being  progressively  shortened, 
those  before  anal  fin  scarcely,  if  at  all,  elevated,  the  last  or 
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lowest,  2^2  in  pectoral;  pectoral  1^  in  caudal,  Al/2  in  length 
of  body;  depth  of  body  5^  in  length  to  base  of  caudal;  head 
with  spear  2  %„ ;  spear  to  eye  1  ^  in  head.  Dorsal 
XXXVIII,  lobe  about  equal  to  depth  of  body,  no  short  spines 
between  dorsals.  Color  gray,  duller  underneath;  no  cross- 
bars ;  tip  of  first  dorsal  and  of  pectoral  edged  with  black. 

This  species  was  described  from  Zanzibar  on  the  east  coast 
of  Africa.  The  description  above  is  taken  from  Day  (Fishes 
of  India,  1876,  pi.  XVII,  fig.  3),  who  gives  a  figure  apparently 
excellent.  This  specimen,  from  Madras,  only  four  feet  in 
length,  differs  in  minor  matters  from  that  of  Playfair,  whose 
fish  was  ten  feet  four  inches  long. 

Perhaps  more  than  one  species  may  be  included  under  the 
name  brevirostris. 

Histiophorus   brevirostris   Playfair,    Fishes   of    Zanzibar,   53,    145,    figure, 
1866,  Zanzibar. 


27.     Tetrapturus  ectenes  Jordan  &  Evermann,  new  species 

Slender  Spearfish 

About  Hawaiian  Islands 
Plate  11,  fig.  2 

This  species  resembles  Makaira  mitsukurii  in  color,  but  may 
be  at  once  distinguished  by  its  more  slender  body,  short  pec- 
toral and  the  higher  middle  rays  of  the  dorsal  fin.  It  reaches 
a  smaller  size  than  any  of  the  species  of  Makaira. 

Dorsal  XXXV,  no  short  spines  in  the  interspaces  between 
dorsals;  pectoral  fin  half  longer  than  lower  jaw  from  eye, 
which  is  longer  than  the  rather  low  second  dorsal,  2}i,  its 
length  1  Vio  more  than  height  of  dorsal  lobe ;  ventral  a  shade 
longer  than  pectoral;  median  rays  of  dorsal  2  in  dorsal  lobe, 
which  is  higher  than  usual  in  Tetrapturus  but  little  depressed 
medially ;  next  five  spines  behind  longest  shortened,  ten  spines 
following  shorter,  2l/2  in  first  ray;  last  14  spines  progressively 
shortened;  pectoral  1%  longer  than  post-orbital;  caudal  not 
quite  as  long  as  pectoral ;  body  relatively  slender,  its  depth 
1  l/s  in  pectoral. 

Color  dark,  blue-black;  second  dorsal  and  anals  relatively 
small,  with  16  to  19  pale  bluish  bars  across  the  back  and  upper 
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parts,  extending  downward  on  the  white  of  the  belly;  dorsal 
with  some  vague  dark  blotches.  The  spear  had  been  cut  off  in 
all  individuals  seen.  Weight  of  the  specimens  examined,  72, 
80  and  100  pounds,  respectively. 

This  species  was  found  by  us  occasionally  in  the  markets 
of  Honolulu  in  company  with  Makaira  mitsukurii,  which  it 
much  resembles  in  color.  The  much  higher  middle  rays  of 
the  dorsal,  with  the  slender  body  and  the  little  developed  dor- 
sal lobe,  will,  however,  distinguish  it  from  the  latter.  It  re- 
sembles also  Makaira  grammatica,  and  may  be  regarded  as  a 
transitional  species  with  affinities  with  Makaira  and  Isti- 
ophorus,  also.    It  has  not  been  noted  elsewhere. 

Type:  No.  602,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Krauss  of  a  specimen  weighing  40  pounds  examined  in 
Honolulu  market  by  the  authors,  October,  1925. 


Genus  7.     Istiophorus  Lacepede 

Istiophorus  Lacepede,  Hist.  Nat.  Poiss.,  Ill,  274,  1803  (Scomber  gladius 

Bonnaterre). 
Notistium  Hermann,  Observ.  Zool.,  305,  1804  (Scomber  gladius). 

Histiophorus  Cuvier  &  Valenciennes,   Hist.  Nat.   Poiss.,   1833,   corrected 
spelling,  as  tortov   (sail)  has  the  initial  aspirate. 

This  genus  differs  from  the  others  of  the  family  in  the  very- 
high  dorsal  fin,  and  in  having  the  two  or  three  separate  rays 
in  the  long  ventral  fin  not  coalesced  into  one;  pectoral  fins 
short ;  ventrals  very  long ;  spear  slender  and  usually  long. 

Liitken  recognizes  as  valid  species  of  Istiophorus,  only 
gladius  and  one  other,  apparently  orien talis,  the  last  not  stated 
clearly.  His  material  for  forming  opinions  was,  however, 
very  scanty.  It  is  interesting  to  note  that  remarkable  in  form 
as  these  fishes  are,  the  species  easily  distinguished  and  dis- 
tributed through  all  the  warm  seas,  not  a  single  complete  de- 
scription and  very  few  tolerable  plates  have  been  yet  presented. 
This  genus  is  closely  related  to  Tetrapturus  and  most  of  the 
species  recorded  in  that  genus  might  almost  as  well  be  placed 
in  Istiophorus,  the  chief  difference  being  that  of  degree  of 
development  of  the  dorsal  fin.  On  the  other  hand,  Tetrapturus 
ectenes  is  close  to  Makaira.  The  species  of  Istiophorus  are 
among  the  swiftest  of  all  fishes.    Early  authors  imagined  them 
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as  raising  the  dorsal  fin  as  a  sail  to  catch  the  wind.  A  recent 
writer  has  concluded  that  their  movements  are  slow  because 
of  the  resistance  of  the  water  against  the  sail.  But  to  catch 
the  wind  would  be  of  no  service  to  a  fish  so  swift,  and  when 
the  fish  is  in  motion  the  dorsal  fin  closes  like  an  umbrella  and 
sinks  into  a  deep  groove  along  the  back. 

The  preliminary  work  which  makes  up  this  paper  is  done 
almost  entirely  on  a  basis  of  photographs.  No  one  knows 
what  changes  the  sail  fishes  undergo  in  the  process  of  develop- 
ment and  it  is  quite  possible  that  some  characters  used  by  us  in 
the  following  key  are  matters  of  age  not  indicating  specific  dis- 
tinction. As  to  this  we  may  not  know  until  we  find  out 
whether  certain  species  are  merely  stages  of  /.  volador.  Particu- 
larly we  note  that  the  very  young  "I.  pulchellus"  and  the  half- 
grown  "I.  immaculatus"  and  /.  wrighti  have  the  dorsal  fin  as 
high  as  in  any  adult.  The  relatively  low  dorsal  of  /.  gladius  is 
not  therefore  a  matter  of  age.  In  pulchellus,  immaculatus  and 
zvrighti,  the  first  dorsal  meets  the  second  with  scarcely  any  in- 
terspace. This  may  be  a  matter  of  age.  In  the  other  species 
there  is  a  long  interspace,  which  in  americanus,  gladius  and 
greyi  is  occupied  by  several  short  stub-like  spines.  In  all  the 
others  this  space,  so  far  as  we  know,  is  without  spines.  It  is 
possible,  that  with  age,  these  peculiar  spines  are  hidden  in  the 
dorsal  groove,  or  perhaps  buried  in  the  skin.  The  color  may 
also  change  with  age  instead  of  differing  with  the  species. 
Possibly  the  greater  length  of  the  last  spine  in  eriquius  is  not 
constant.  The  broad  thick  form  of  the  ventral  fin  in  wrighti 
and  maguirei  may  be  a  feature  of  youth.  In  most  of  the 
species  these  fins  are  very  slender  and  long,  sometimes  hidden 
in  the  photographs. 

Analysis  of  Species  of  Istiophorus 

a.     Interspace  between  dorsal  fins  with  a  series  of  six  to  12 

short,  stiff,  stub-like  spines;  dorsal  fine  blue,  profusely 

covered  with  round,  black  spots. 

b.    First  dorsal  subtruncate  behind,  the  last  long  spine  at 

least  half   length  of  first;  fin  moderately  elevated, 

longest    (median)    spine  not  much  higher  than  the 

lobe;  anterior  outline  of  dorsal  somewhat  concave, 

the  posterior  somewhat  convex ;  no  pale  bars ;  spear 

very  long.     D.  XLII  to  XLVIII East  Indies,  gladius,  28 
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bb.  First  dorsal  not  subtruncate  behind,  the  spines  progres- 
sively shortened  to  the  last;  the  high  (median) 
spines  half  or  more  longer  than  the  lobe,  which  is 
very  high,  half  longer  than  pectoral ;  spear  moder- 
ate; soft  dorsal  and  anals  large;  ventrals  long; 
pectoral  moderate ;  no  pale  cross-bars.  D.  XLVIII. 
Cape  Cod  to  Brazil,  americanus,  29 

bbb.  First  dorsal  not  subtruncate  behind,  the  spines  progres- 
sively shortened  to  the  last ;  median  spines 
very  high ;  3rd  to  5th  dorsal  spines  shorter 
than  first;  body  slender;  D.  XLI.  Color,  plain 
steel-blue Pacific  Coast  of  Mexico,  greyi,  30 

aa.  Interspace  between  dorsals  not  much  if  any  longer  than 
eye ;  dorsal  spines  progressively  shortened  to  the  last, 
which  is  very  near  the  second  dorsal ;  first  dorsal  fin 
very  high,  the  black  spots  few;  body  without  pale 
cross-bars. 

c.   First  dorsal  of  about  32  spines;  pectoral  very  short; 

body  slender West  Indies,  zvrighti,  31 

cc.  First  dorsal  of  45  to  48  spines ;  body  slender ;  pec- 
toral rather  short India,  immaculatus,  32 

aaa.  Interspace  between  dorsals  considerable,  almost  equal  to 
height  of  lobe,  and  with  no  stubs  nor  spines  between 
the  fins. 

d.    First  dorsal  not  substruncate  behind,  the  median 

and  posterior  spines  regularly  shortened  to 

the  last,  which  is  not  much,  if  any,  longer 

than  eye ;  dorsal  spines  about  40. 

e.   Dorsal  fin  profusely  black  spotted;  anterior 

outline   of    dorsal    concave,    posteriorly 

convex ;  spear  long ;  body  very  slender. 

Dorsal  spines  40 West  Indies,  tnaguirei,  33 

ee.  Dorsal  fin  with  few  dark  spots. 

f.    Third  to   fifth   dorsal   spines    distinctly 

shorter  than  first. 

g.    Color     steel-blue,     with     numerous 

cross-bars  each  of  four  to  six 

round  blue  spots ;  ventrals  long. 

Dorsal  41 Japan,  orientalis,  34 

f f.  Third  to  fifth  dorsal  spines  about  as 
long  as  first ;  color  steel-blue,  sides 
of  back  with  numerous  cross-bands 
of  pale  bluish,  each  of  two  round 
spots  placed  vertically;  body  rather 
robust;  spear  short;  second  dorsal 
and  anals  small.  Dorsal  spines  33. . 
West  Indies,  volador,  35 
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dd.  First    dorsal    fin    subtruncate    behind,    the    last 
spine  about  half  length  of  first;  first  dorsal 

profusely  spotted.     Dorsal  spines  34 

Hawaii,  eriquius,  36 


28.     Istiophorus  gladius  (Broussonnet) 
Sailfish ;  Kansegan 

Seas  of  India 

The  plate  of  this  species  published  by  Cuvier  as  Histio- 
phorus  indicus  is  based  in  part  on  Broussonnet's  account,  and 
in  part  on  observation  by  Cuvier  of  his  type  specimen  in  Lon- 
don. This  plate  shows  the  following  characters:  Dorsal  fin 
low,  lower  than  in  any  other  species,  the  anterior  lobe  some- 
what falcate,  as  long  as  pectoral;  second  to  seventh  spines 
progressively  shortened,  the  others  again  long;  fourth  or 
shortest  spine,  \2/s  in  height,  those  behind  the  seventh 
lengthened,  the  longest  of  these  spines  equal  to  dorsal  lobe; 
last  dorsal  spines  abruptly  shortened  to  half  length  of  first 
long  spine ;  behind  this,  six  very  short  stub  spines,  leading  to 
the  second  dorsal ;  pectoral  a  little  longer  than  head  from  tip 
of  lower  jaw;  head  24^  in  total  length  to  tip  of  caudal;  spear 
very  long,  from  eye  2>l/2  times  in  length  of  head;  ventrals 
much  longer  than  pectorals ;  dorsal  profusely  spotted. 

The  text  of  Cuvier  and  Valenciennes  gives  the  following 
additional  points : 

Ventral  half  longer  than  pectoral,  of  three  rays.  D.  XLV, 
the  spines  which  follow  the  first  l^  in  longest;  the  elevated 
spines  behind  1  V20  in  longest  spine;  head  with  spear,  3  in 
body  to  base  of  caudal,  pectoral  */$  longer  than  head  to  tip  of 
lower  jaw;  caudal  lobe  3}i  in  total.    Dorsal  fin  much  spotted. 

The  species  belongs  to  the  Indian  fauna,  and  is  apparently 
not  rare. 

Scomber  gladius  Broussonnet,  Mem.  Acad.  Sci.,  454,  pi.  X,  1786,  La  Mer 
dcs  Indes;  based  on  a  specimen  and  a  drawing  by  Sir  Joseph 
Banks. 

Xiphias  velifer  Bloch  &  Schneider,  Syst.  Ichth.,  93,  1801 ;  after  Brous- 
sonnet. 

Isthophorus  gladifer  Lacepede,  Hist.  Nat.  Poiss.,  Ill,  374,  1808;  after 
Broussonnet. 
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Histiophorus  indicus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  308, 
pi.  CCXXIX,  1832,  on  the  original  specimen  of  Broussonnet;  the 
name  gladius  changed  without  cause  to  indicus.  If  a  new  name 
was  required,  velifer  and  gladifer  had  already  been  proposed. 
The  name  gladius  was  preoccupied  in  Xiphias,  though  not  in 
Scomber. 

Histiophorus  granulifer5  Castelnau,  Mem.  sur  la  Poissons  de  l'Afrique 
Australe,  Paris,  1861,  42,  Cape  of  Good  Hope. 


29.     Istiophorus  americanus  (Cuvier  &  Valenciennes) 
Sailfish;  Voladora;  Voilier;  Bicuda;  Guebucu;  Becasse  de  Mer 

Tropical  Atlantic,  north  in  the  Gulf  Stream  to 
Cape  Cod  and  beyond 

Plate  10,  fig.  2 

This  species  of  the  West  Indian  fauna,  is  known  to  us 
mainly  from  a  figure  by  Mr.  H.  A.  Todd  of  an  example  taken 
at  Woods  Hole,  Massachusetts.  This  figure  is  reproduced  by 
Jordan  &  Evermann  in  Fishes  North  and  Mid.  Amer.,  fig.  376, 
1900,  as  Istiophorus  nigricans,  and  is  repeated  in  the  present 
paper.  In  this  specimen  four  of  the  longest  median  spines 
were  broken  off  at  the  tips. 

Compared  with  other  species,  Istiophorus  americanus  differs 
in  having  the  interspace  between  the  dorsals  occupied  by  about 
a  dozen  short,  stiff,  stub-like  spines  which  are  progressively 
shortened  behind,  the  longest  not  much  longer  than  eye,  the 
last  shorter;  the  dorsal  fin,  higher  than  in  any  other  species, 
is  about  twice  as  high  as  in  /.  gladius.  The  first  five  spines,  all 
very  high,  are  subequal,  and  the  outline  of  the  fin  rises  very 
sharply  to  its  middle,  then  falls  off  rapidly  to  the  last,  the  an- 
terior outline  being  straight  from  the  fifth  spine,  the  posterior 
outline  very  convex;  the  second  dorsal  and  the  anal  fins  are 
usually  large,  the  caudal  moderate;  the  pectoral  short  and  the 
ventral  very  long  and  rather  broad,  twice  pectoral,  \2/s  head, 
reaching  beyond  middle  of  dorsal  almost  to  first  anal;  body 

5  Based  on  a  mutilated  skeleton  cast  ashore  in  a  storm  at  Cape  of  Good  Hope. 
Head  well  preserved  in  the  museum  at  Cape  Town.  Length  m.  1.07;  depth  mm.  35; 
length  of  beak  from  eye  mm.  67.  Beak  a  little  flattened  above,  pointed  at  tip,  covered 
below  and  on  sides  with  granulations,  those  below  finer  and  more  close-set  than 
similar  granulations  on  upper  jaw.  Skeleton  resembles  entirely  that  figured  by  Cuvier 
&  Valenciennes  (Tetrapturus)   (Castelnau). 

This  may  be  Istiophorus  gladius;  it  is  not  likely  to  be  Makaira  herscheli. 
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rather  slender,  the  depth  5%  in  total  length  to  base  of  caudal 
from  tip  of  spear;  head  with  spear  3  in  length;  spear  from 
eye  3>3  times  rest  of  head,  in  body  Al/z  times;  pectoral 
\l/i  times;  first  dorsal  spine  6]/^  in  length  of  body.  Dorsal 
spines  XXXVIII-9  stubs. 

Color  steel-blue,  silvery  below  without  pale  bars  or  spots, 
the  spots  on  dorsal  small ;  caudal  with  irregular  black  blotches 
(on  the  plate,  a  feature  not  verified  in  life). 

This  species  was  originally  known  from  a  description  and 
crude  figure  of  Marcgrave  (1648),  repeated  as  Guebucu  brasir 
liensibus  in  Piso's  Natural  History  of  Brazil. 

The  following  are  the  tangible  features  of  the  figure  of 
Marcgrave  noted  above : 

Dorsal  high,  the  outline  anteriorly  nearly  straight,  pos- 
teriorly somewhat  convex,  the  spines  progressively  shortened 
to  the  very  last,  which  extend  to  base  of  soft  dorsal,  there 
being  no  spineless  interspace;  spear  3^  in  total  length  to 
base  of  caudal ;  pectoral  small,  3  in  ventral ;  lower  jaw  long, 
Y%  length  of  upper;  first  dorsal  spine  lower  than  those  which 
follow,  \2/z  in  highest,  the  twelfth  3  in  body;  color  brown 
above,  sides  silver  ashy ;  dorsal  spots  numerous ;  no  pale  bars. 

Upper  jaw  16  inches  long;  lower  10;  length  from  occiput 
to  base  of  caudal,  four  feet;  spots  on  dorsal  fin  rather  few. 
D.  XXVIII  (probably  a  misprint  for  XXXVIII). 

Giinther  and  Liitken  unite  this  Atlantic  species  with  Isti- 
ophorus  gladius.  As  to  this  union  of  species  from  remote 
regions,  Dr.  Goode  has  this  pertinent  remark:  "To  unite 
species  from  widely  different  localities  without  ever  having 
seen  them,  is  very  disastrous  to  a  proper  understanding  of  the 
problems  of  geographical  distribution".  As  a  matter  of  fact, 
while  the  multiplication  of  intenable  species  is  an  unquestion- 
able evil,  the  premature  relegation  of  valid  species  to  synony- 
my is  a  still  graver  one,  and  especially  so  if  no  consideration 
is  given  to  geographical  distribution. 

Histiophorus  americanus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  VIII, 
303,  1831,  coast  of  Brazil;  after  Marcgrave's  Guebucu  brasi- 
liensibus. 
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?  Histiophorus  pulchellus®   Cuvier  &  Valenciennes,   1.  c,  305,  pi.  230;  a 
very  young  fish  from  the  South  Atlantic. 

Skeponopodus  gucbucu  Nardo,  Isis,  XXVI,  Col.  416,  1833,  Brazil;  after 
Marcgrave. 


30.     Istiophorus  greyi  Jordan  &  Evermann,  new  species 
Mexican  Volador;  Grey's  Sailfish 

Pacific  coast  of  Mexico  from  Cape  San  Lucas  to  Panama 

and  the  Galapagos 

Plate  14 

In  the  Los  Angeles  Times  for  September  11,  1925,  is  an 
account  of  an  angling  expedition  off  the  coast  of  Lower  Cali- 
fornia. In  it  is  given  a  copy  of  a  photograph  of  a  large  sail- 
fish  caught  "near  the  tip  of  Baja  California"  (Cape  San 
Lucas),  by  Mr.  W.  I.  Hollingsworth  of  Los  Angeles.  The 
following  measurements  of  this  specimen  have  been  supplied 
by  Mr.  Howard  R.  Hill:  Total  length  (from  tip  of  sword 
to  center  of  tail),  10  feet;  greatest  girth,  anterior  to  pectorals, 
3  ft. ;  girth  behind  dorsal,  2  ft. ;  tip  of  sword  to  posterior  edge 
of  eye,  2  ft.  4  y2  inches ;  girth  in  front  of  anal  2  ft.  2  in. ;  at 
base  of  caudal  1  ft. ;  dorsal  rays  40 ;  eight  short  stiff  stubs  fill- 
ing the  interspace  between  the  first  and  second  dorsals ;  weight 
138  lbs. 

The  skin  has  been  mounted  for  the  Los  Angeles  Museum 
of  History,  Science  and  Arts.  The  same  photograph  appears 
in  Outdoor  Life  for  March,  1926,  p.  167. 

A  photograph  of  the  fish  taken  before  mounting  shows  the 
following  traits : 

Depth  somewhat  less  than  height  of  first  dorsal  spine  which 
is  2  J/5  in  the  highest  or  middle  spines;  dorsal  fin  very  high, 

•  Histiophorus  pulchellus  Cuvier  &  Valenciennes.  First  dorsal  fin  high,  the  outline 
from  the  first  evenly  curved,  not  depressed  nor  angulated,  the  last  spines  progressively 
and  evenly  shorter  leading  to  base  of  first  ray  of  second  dorsal  without  interspace;  no 
short  spines  between  the  fins;  dorsal  fin  with  large  black  blotches,  not  spots.  D. 
XL VIII.  The  type  of  the  species  was  a  very  young  fish  4  inches  long  taken  on  a 
voyage  from  the  Cape  of  Good  Hope  to  France.  The  last  dorsal  spines  seem  to  differ 
from  those  of  I.  americanus.  The  species  will  probably  prove  to  be  the  young  of  /. 
americanus,  but  in  that  case  the  form  of  the  first  dorsal  fin  and  its  relation  to  the 
second  must  undergo  a  remarkable  change.  Except  for  the  much  larger  number  of 
dorsal  spines  we  might  well  regard  pulchellus  as  the  very  young  of  Istiophorus  wrighti. 
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its  profile  anteriorly  concave,  posteriorly  convex,  not  truncate 
behind,  the  last  spines  being  regularly  shortened  from  the 
eighteenth  or  highest  to  the  last;  spines  from  the  second  to 
the  sixth  progressively  shortened,  the  shortest  about  1  ]/$  in 
first,  the  rest  regularly  longer  to  the  eighteenth ;  a  slight  angu- 
lation before  the  highest  spine,  two  or  three  spines  being  of 
nearly  equal  length  and  about  1  Vio  in  longest,  the  fin  having 
a  somewhat  ragged  appearance,  its  outer  membranes  easily 
torn ;  a  free  interspace  between  dorsals,  its  length  nearly  equal 
to  first  dorsal  spine;  dorsal  spines  more  wide-set  than  in  re- 
lated species,  especially  anteriorly,  the  number  of  spines  XLI ; 
second  dorsal  and  anal  unusually  large.  Color,  dark,  without 
markings  on  body ;  dorsal  fin  dark  blue,  with  many  small  dark 
spots;  caudal  and  ventral  black. 

The  species  is  apparently  new  to  science.  It  is  very  close  to 
the  Japanese  Istiophorns  orientalis,  being  distinguished  by  the 
shorter  ventrals  and  by  the  absence  of  cross-lines  of  blue  spots. 
The  second  dorsal  and  the  anal  fins  are,  perhaps,  smaller  than 
in  /.  orientalis. 

This  species  of  sailfish  is  reported  by  Mr.  Zane  Grey  as 
abundant  in  the  open  sea  throughout  its  range  from  Cape  San 
Lucas  to  the  Galapagos.  The  largest  recorded  was  10  feet  one 
inch  in  length  and  weighed  135  pounds,  a  photograph  of 
which  we  take  as  our  type  of  the  species  ("Tales  of  Fishing 
Virgin  Seas",  pi.  LXXVI.)  Others,  somewhat  smaller,  are 
figured  in  the  same  volume,  (pi.  LXXII,  LXXIII,  LXXIV). 
Several  other  plates  show  the  fish  leaping  from  the  water,  its 
entire  length  being  exposed.  It  is  naturally  one  of  the  finest 
of  game  fishes  and  one  of  the  swiftest  of  all  fishes,  contrary  to 
a  current  opinion  derived  from  its  great  expanse  of  sail.  When 
moving  through  the  water,  this  sail  is  depressed  into  the 
groove  on  the  back  and  offers  no  obstruction  to  swift  motion. 
This  species  and  its  West  Indian  ally,  Istiophorus  volador  are 
among  the  most  rapid  of  all  fishes. 

Type:  No.  605,  Mus.  Calif.  Acad.  Sci.,  a  photograph  copy 
of  plate  LXXVI  of  Grey's  "Tales  of  Fishing  Virgin  Seas," 


Vol.  XII]       JORDAN  &  EVERMANN— GIANT  MACKEREL-LIKE  FISHES  43 

of  a  specimen  weighing  135  pounds  and  10  ft.  1  in.  long  taken 
by  Zane  Grey  near  Cape  San  Lucas,  Lower  California. 

This  species  is  named  for  Zane  Grey,  distinguished  traveler, 
angler  and  writer,  author  of  "Tales  of  Fishing  Virgin  Seas". 


31.     Istiophorus  wrighti  Jordan  &  Evermann,  new  species 

Wright's  Sailfish 

Coast  of  Florida 
Plate  12,  fig.  2 

Head  with  spear  2^2  in  body  from  tip  of  spear  to  base  of 
caudal;  spear  from  eye  3^  times  in  the  same  distance;  depth 
7y2 ;  body  slender ;  spear  long  and  slender ;  pectoral  very 
short,  \y2  in  depth  of  body,  3^4  in  spear;  ventral  */$  longer 
than  head  to  tip  of  lower  jaw,  rays  not  thickened,  its  length 
1%  times  in  spear,  2}£  in  length  of  pectoral;  dorsal  spines 
XXXIII ;  lower  jaw  long,  2^  in  spear,  twice  pectoral  and 
longer  than  postorbital,  the  highest  (12th)  nearly  twice  the 
first,  which  is  1^4  times  depth  of  body;  outline  of  dorsal  fin 
straight,  posteriorly  nearly  convex ;  dorsal  spines  regularly  and 
slowly  shortened  from  the  very  high  twelfth  to  the  last  which 
is  not  longer  than  eye  and  inserted  an  eye's  distance  from  the 
second  dorsal,  the  bare  interspace  between  dorsals  equal  to 
width  of  one  spine  and  its  membranes,  second  dorsal  and  anals 
moderate,  the  first  anal  inserted  well  before  the  second  dorsal 
and  considerably  before  last  spines  of  first  dorsal;  ventrals 
thickened  (not  slender  as  in  most  other  species),  reaching 
front  of  anal  when  depressed,  and  far  beyond  middle  of  first 
dorsal;  caudal  lobes  slender,  three  times  length  of  pectoral. 
Color  steel-blue  above;  sides  silvery,  no  pale  spots  on  sides; 
dorsal  blue,  with  very  few  small  black  spots. 

This  species  is  known  to  us  from  two  photographs  the  one 
received  from  Mr.  Hamilton  M.  Wright,  a  well  known  angler 
of  New  York.  This  represents  a  young  example  caught  in 
1924  near  Miami,   Florida,  by  Mr.   Theodore  Gessler.     Its 
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weight  was  5^  pounds;  pectoral  very  short,  ventrals  large. 
This  is  said  to  be  the  smallest  ever  taken  until  January  15, 
1926,  when  a  specimen  was  brought  into  Long  Key  Fishing 
camp  by  Captain  Bill  Nelson,  which  weighed  only  3  pounds 
6  ounces. 

This  strongly  marked  species  is  distinguished  by  its  feeble 
pectorals,  thickened  ventrals,  and  the  short  space  between  dor- 
sals. It  is  clearly  allied  to  Istiophorus  immaculatus  of  the  East 
Indies,  and  to  Istiophorus  pulchellus  of  the  South  Atlantic. 
Were  it  not  for  the  small  number  of  dorsal  spines  we  should 
think  it  the  adult  of  immaculatus  which  has,  however,  48 
spines. 

Type:  No.  603,  Mus.  Calif.  Acad.  Sci.,  a  photograph  re- 
ceived from  Mr.  Hamilton  M.  Wright,  of  a  specimen  weighing 
5y2  pounds,  taken  by  Theodore  Gessler  near  Miami,  Florida, 
in  1924. 

This  species  is  named  for  Mr.  Hamilton  M.  Wright,  well- 
known  angler  of  New  York. 


32.     Istiophorus  immaculatus  (Riippell) 
Yemon  Golah;  Plain  Sailfish 

Red  Sea ;  Seas  of  India 

Body  slender,  the  depth  10  in  total  length  with  caudal;  head 
with  spear  2]/2  in  length ;  pectoral  short,  not  reaching  beyond 
curve  of  lateral  line;  ventral  elongate;  dorsal  fin  very  high, 
the  longest  spines  (11th  to  13th)  at  least  three  times  height  of 
body,  the  last  spines  not  very  short,  reaching  to  the  base  of  the 
second  dorsal ;  no  short  spines  between  dorsals ;  nape  little  ele- 
vated. Color  gray;  dorsals  and  ventral  blackish,  the  dorsal 
without  spots.  D.  XLIV.  Length  of  specimen  recorded  by 
Day  from  Madras,  five  feet,  nine  inches. 

This  species  may  be  distinct  from  the  others  recorded,  hav- 
ing an  unspotted  dorsal  of  peculiar  form,  and  neither  short 
spines  nor  interspace  between  dorsals.  The  original  example 
was  a  larval  form  from  the  Red  Sea ;  but  Day  records  an  adult 
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example   from  Madras.     Our  account  is  taken  from  Day's 
Fishes  of  India. 

Histiophorus  immaculatus  Ruppell,  Proc.  Zool.  Soc.  Lond.,  Ill,  1835,  116, 
Red  Sea;  a  specimen  of  18  inches. 


33.     Istiophorus  maguirei  Jordan  &  Evermann,  new  species 

McGuire's  Sailfish 

West  Indies 
Plate  13 

Head  with  spear  2l/2  \n  total  from  tip  of  spear  to  base  of 
caudal;  spear  from  eye  3  times  in  the  same  distance;  depth 
72/z\  spear  long  and  slender;  lower  jaw  long,  2^4  in  spear, 
as  long  as  postorbital  region ;  pectoral  moderate,  equal  to  depth 
of  body,  2*4  in  spear;  ventral  long,  its  rays  not  thickened, 
(plate  13  erroneous) ,  its  length  2 ^  times  in  spear,  equal  to  length 
of  pectoral.  Dorsal  spines  40,  the  highest  (16th)  twice  the 
first,  which  is  1  1/10  times  depth  of  body;  dorsal  spines  regu- 
larly and  very  rapidly  shortened  from  the  fourteenth  to  the  last 
which  is  about  equal  to  eye;  bare  interspace  as  long  as  pec- 
toral ;  anterior  outline  of  dorsal  somewhat  concave,  the  second 
to  fifth  spine  shorter  than  first ;  second  dorsal  and  anals  rather 
small ;  the  first  anal  inserted  before  last  spines  of  first  dorsal ; 
ventrals  notably  thickened,  barely  reaching  first  anal  when  de- 
pressed and  not  to  middle  of  first  dorsal ;  caudal  lobes  slender, 
1 2/s  times  length  of  pectoral. 

Color  light  steel-blue,  silvery  below ;  no  pale  spots  or  bars ; 
dorsal  blue,  profusely  covered  with  small,  black  spots  which 
may  have  been  blue  in  life. 

This  species  is  near  Istiophorus  wrighti,  differing  especially 
in  the  short  pectoral  and  the  long,  bare  interspace  between  the 
dorsals. 

Type:  No.  604,  Mus.  Calif.  Acad.  Sci.,  a  photograph  re- 
ceived from  Mr.  John  A.  McGuire  of  a  specimen  7  ft.  2  in. 
long,  weight  55  lbs.,  taken  by  him  off  Long  Key,  Florida. 

We  name  the  species  for  John  A.  McGuire  of  Denver, 
Colorado,  editor  of  Outdoor  Life. 
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34.     Istiophorus  orientalis  (Temminck  &  Schlegel) 
Basho-Kajiki ;  Banana  Sailfish 

Coast  of  Japan 
Plate  15,  fig.  1 

Head  nearly  3  times  in  length ;  depth  7 ;  pectoral  l/$  greater 
than  depth  of  body,  6}i  in  length  to  base  of  caudal,  1^5 
in  the  very  long  ventral;  spear  very  long,  from  eye  4}i 
in  body  length  with  head,  2x/2  times  rest  of  head;  caudal  lobe 
\l/2  in  spear;  dorsal  very  high,  its  outline  anteriorly  slightly 
concave,  posteriorly  convex,  not  truncate  behind,  the  last  rays 
being  regularly  shortened;  first  dorsal  spine  slightly  shorter 
than  pectoral,  the  first  six  spines  branched  at  tip,  next  five 
spines  shorter;  from  the  sixth  to  the  thirteenth  the  spines 
progressively  longer,  next  28  progressively  shorter,  41  in  all, 
last  spine  twice  length  of  eye;  a  long  free  interspace  between 
dorsals;  first  dorsal  spine  half  length  of  13th. 

Color,  dark  blue,  with  about  17  cross-series  of  pale  blue 
spots,  4  to  6  in  each  vertical  series;  dorsal  blue  with  many 
small  round  black  spots ;  caudal  and  ventral  black. 

This  strongly-marked  species  is  well  figured  by  Schlegel. 

We  have  one  young  example  taken  near  Kobe  by  a  former 

student  of  Dr.  Jordan,   Professor  Yoshiro  Menabe,  of  the 

Kwansei  Gakuin  (Methodist  College)  at  Kobe. 

Histiophorus  orientalis  Temminck  &  Schlegel,  Fauna  Japonica,  Poiss.,  103, 
pi.  55,  184,  1844,  Nagasaki. 


35.     Istiophorus  volador  Jordan  &  Evermann,  new  species 

Florida  Sailfish 

Coast  of  Florida 
Plate  12,  fig.  1 

Head  with  spear  3  times  in  body  from  tip  of  spear  to  base 
of  caudal;  spear  rather  short,  A-%  in  same  distance;  depth  6, 
body  moderately  robust;  pectoral  moderate,  equal  to  depth, 
1  y2  times  in  spear ;  ventrals  1  %  times  in  spear,  unusually  long, 
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the  rays  very  slender;  first  spine  of  dorsal  1^4  times  pectoral. 
Dorsal  spines  33,  regularly  shortened  backward  from  the  high- 
est (the  17th)  which  is  1^>  times  the  first  which  is  equal  to 
depth  of  body,  the  last  not  longer  than  eye ;  bare  interspace  be- 
tween dorsals  nearly  or  quite  equal  to  pectoral;  second  dorsal 
and  anals  quite  small ;  ventrals  not  reaching  nearly  halfway  to 
second  dorsal ;  caudal  lobes  long  and  narrow,  1 2/$  times 
pectoral. 

Color,  steel-blue  above,  sides  and  belly  white ;  sides  of  back 
with  about  18  pale  cross-bars  extending  toward  the  belly,  each 
with  about  two  round  equal  spots,  one  above  the  other  in  each 
bar;  dorsal  blue,  with  small  round  black  spots,  rather  few  in 
number,  most  numerous  about  the  middle  of  the  fin. 

This  species  also  is  here  described  from  a  photograph  by 
Mr.  Hamilton  M.  Wright,  verified  on  several  others.  The  type 
specimen  in  question  was  caught  by  "Nat  Jerlaw  near  Long 
Key,  Florida,  one  of  the  greatest  big-game  fishing  centers  in 
the  world". 

Several  other  excellent  photographs  of  the  same  species  have 
also  been  received  from  Mr.  Wright.  These  were  taken  at 
Long  Key  fishing  camp.  Mr.  Wright  remarks :  "These  fishes 
have  been  known  to  attain  a  speed  of  sixty  miles  an  hour  and 
to  leap  across  forty  feet  of  water  on  a  loose  line." 

A  large  photograph  from  Long  Key  shows  seven  large  ex- 
amples hung  up  together  on  a  frame.  Mr.  Wright  remarks 
that  "most  of  the  Sailfish  hooked  are  liberated".  Still  another 
picture  shows  a  large  fish  leaping, — half  out  of  the  water. 
Another  excellent  photograph  is  sent  us  by  Mr.  J.  A.  McGuire, 
editor  of  Outdoor  Life,  of  Denver. 

This  West  Indian  species,  the  commonest  of  the  genus,  ap- 
pears on  the  cover  of  several  outing  magazines  and  often  on 
real  estate  notices.  It  is  certainly  one  of  the  finest  of  game 
fishes. 

Type:  No.  606,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by 
Hamilton  M.  Wright,  well-known  angler  of  New  York,  of  a 
specimen  caught  by  Nat  Jerlaw  at  Long  Key,  Florida. 
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36.     Istiophorus  eriquius  Jordan  &  Ball,  new  species 
Hawaiian  Spearfish 

Plate  15,  fig.  2 

Body  very  slender,  the  depth  7  in  length  from  tip  of  spear 
to  base  of  caudal;  pectoral  short  and  pointed,  \%  times  depth 
of  body,  equal  to  first  dorsal  spine,  1  ^4  in  longest  spine  which 
is  near  middle  of  fin,  and  about  1^  in  the  very  long  ventrals; 
spear  from  eye  3  times  rest  of  head  and  1^4  times  length  of 
pectoral;  dorsal  fin  very  high,  mesially  twice  depth  of  body 
below  it,  its  outline  peculiar;  first  dorsal  spine  equal  to  pec- 
toral, the  second,  third  and  four  progressively  shorter,  the  fifth 
about  one-sixth  shorter  than  the  first,  the  next  eight  progres- 
sively longer,  the  eleventh  half  longer  than  the  first,  next  four 
subequal,  the  sixteenth  or  highest,  \2/z  times  height  of  first, 
the  others  progressively  shorter,  the  last  one  five-eighths 
height  of  first,  the  dorsal  fin  being,  as  it  were,  truncated  be- 
hind, a  very  minute  spinelet  in  axil  of  the  last ;  no  short  spines 
between  the  dorsals;  caudal  lobes  slender,  long,  \l/>  times 
length  of  pectoral.    D.  XXXIV. 

Color,  plain  bluish  black,  without  markings;  dorsal  clear, 
dark  blue,  with  round  black  spots,  much  less  numerous  than  in 
Istiophorus  orientalis,  limited  to  the  webs  between  the  thir- 
teenth and  twentieth  spines. 

To  the  above  description  based  upon  the  cast7  of  an  example 
6  feet  long  preserved  in  the  Bishop  Museum  in  Honolulu,  Dr. 
Stanley  C.  Ball,  Assistant  Director,  adds  the  following  meas- 
urements of  the  cast : 

Length  from  tip  of  spear  to  last  vertebra,  200  cm. ;  greatest 
depth  (at  base  of  ventrals),  not  including  the  fleshy  sheath 
which  receives  the  proximal  ends  of  the  dorsal  spines,  24  cm. ; 
pectoral,  34  cm. ;  ventrals,  54  cm. ;  spear,  from  anterior  edge  of 
orbit  to  tip,  53.5  cm. ;  rest  of  head,  21  cm.    D.  XXXIV. 

Dorsal  spines  1  to  7  are  branched  as  follows : 

1  Published  as  I.  gladius  (Broussonnet)  by  Jordan  (D.  S.)  and  Jordan  (E.  K.)  in 
Memoirs  Carnegie  Museum,  vol.  X,  No.  1,  p.  31,  fig.  2,  December,  1922. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 


s  2-branched  in  last  %      39  cm.  long 

s  2-branched  in  last  2/$ 

s  2-branched  in  last  J^ 

s  2-branched  in  last  2/$ 

s  2-branched  in  last  2/$ 

s  3-branched  in  last  l/2 

s  3-branched  in  last  2/z 

s  2-branched  in  last  Yz 

s  2-branched  in  last  J4 


10  to  34  are  single,  except  that  No.  15,  in  its  main  ramus, 
is  one-sixth  shorter  than  No.  14.  The  16th  dorsal  spine  is  67 
cm.  long ;  the  last  spine,  the  34th,  is  25  cm.  long. 

Another  example  examined  by  us  not  preserved,  and  per- 
haps belonging  to  another  species,  had  the  pectoral  falcate,  a 
little  longer  than  head  without  the  spear;  first  dorsal  spine  a 
little  longer  than  pectoral;  last  dorsal  spine  shortest,  Zy$  in 
pectoral ;  ventral  one-sixth  longer  than  pectoral.  Dorsal  spines 
47 ;  dorsal  fins  well  separated. 

The  dorsal  fin  of  another  example  was  obtained  by  us  in 
the  Honolulu  market  and  is  preserved  in  the  California  Acade- 
my of  Sciences  (No.  512a). 

The  peculiar  form  of  the  dorsal  fin,  truncate  behind  and 
lacking  the  short  stub  spines  shown  in  /.  americanus  and  /. 
gladius,  would  seem  well  to  distinguish  this  species  which  is 
occasionally  taken  in  deep  water  about  Hawaii  where  it 
reaches  a  length  of  about  10  feet. 

Type:  No.  3424,  Bishop  Museum,  a  specimen  6  feet  long, 
from  Honolulu  market,  and  a  cast  of  it  prepared  by  Mr.  J.  W. 
Thompson.  Cotype:  No.  607,  Mus.  Calif.  Acad.  Sci.,  the  dorsal 
fin  of  a  specimen  examined  in  the  Honolulu  market  by  the 
writers  in  October,  1925. 

The  species  is  named  for  Eric  Knight  Jordan,  the  gifted 
son  of  the  senior  author,  a  writer  on  Hawaiian  fishes,  who  was 
killed  in  an  automobile  accident  on  March  10,  1926,  as  these 
pages  were  being  prepared  for  publication. 

September  30,  1926 
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Genus  8.     Makaira  Lacepede 

The  Marlin-spike  Fishes ;  Spearfishes 

Makaira  Lacepede,  Hist.  Nat.  Poiss.,  IV,  688,  1803  (M.  nigricans  Lac). 

The  description  of  this  genus  is  based  on  a  very  crude 
drawing  furnished  to  Lacepede  by  M.  Traversay  "sous  prefet 
de  la  Rochelle"  "who  came  to  Paris  soon  after  this  enormous 
fish  had  run  ashore  on  the  coast,  bringing  with  him  the  draw- 
ing" and  a  series  of  measurements  of  the  principal  dimensions. 
These  are  repeated  below.  The  genus  is  defined  as  having  the 
upper  jaw  prolonged  in  the  form  of  a  spear  or  sword,  one- 
fourth  to  one-fifth  the  total  length  of  the  animal;  two  bony 
lanceolate  bucklers  on  each  side  of  the  extremity  of  the  tail; 
two  dorsal  fins.  Under  the  head  of  the  species  nigricans, 
Lacepede  says :  "The  first  dorsal  is  very  large;  the  two  dorsals 
and  anals  triangular ;  the  caudal  large  and  crescent-shaped." 

The  rough  drawing  shows  no  ventral  fins,  but  the  two 
keels  on  the  sides  of  the  tail  show  that  it  cannot  be  intended 
for  Xiphias.  The  high  dorsal  lobe,  about  equal  to  length  of 
pectoral  or  depth  of  body,  excludes  Tetrapturus  and  the  fact 
that  the  dorsal  spines  behind  the  first  two  or  three  are  pro- 
gressively shortened,  excludes  Tetrapturus  as  well  as  Istiopho- 
rus.  The  expression  "la  premiere  nageoire  du  dos  tres 
grande",  evidently  applied  to  the  anterior  dorsal  lobe  only ;  for 
there  is  no  suggestion  of  the  huge  sail  of  Istiophorus,  nor  of 
the  elevated  median  rays  of  Tetrapturus. 

The  body  is  drawn  as  very  deep  and  the  spear  short,  but  the 
latter  feature  does  not  agree  with  the  table  of  measurements. 
Makaira  is  said  by  Lacepede  to  be  a  local  vernacular  name; 
but  it  is  evidently  from  (xaxxaipa,  sword  or  dagger,  equivalent 
to  Xiphias. 

This  genus,  Makaira,  to  which  belong  the  largest,  strongest 
and  most  numerous  species  of  Istiophoridae,  is  distinguished  by 
the  high,  falcate  anterior  lobe  of  the  dorsal  fin,  the  first  rudi- 
ment and  the  first  two  or  three  spines  being  closely  bound  to- 
gether in  thick  skin ;  the  dorsal  spines  behind  the  lobe  are  low, 
all  of  them  progressively  shortened  to  the  last,  so  that  the  out- 
line of  the  fin  is  evenly  concave ;  pectoral  fin  long,  longer  than 
the  slender  ventrals ;  spear  moderate  or  long. 


■ 
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Species  of  this  genus  occur  in  all  warm  seas;  several  are 
very  imperfectly  described  and  await  better  definition. 

Analysis  of  Species  of  Makaira 

a.    Pectoral  fin  very  long,  at  least  half  longer  than  longest  spine 

in  dorsal  lobe. 

b.    Median  dorsal  spines  rather  high,  half  to  one-third  dor-" 

sal  lobe;  pectoral  fin  usually  black,  its  length  much 

exceeding    depth    of    body;    dorsal    lobe    moderate, 

shorter  than  pectoral. 

c.     Sides  without  pale  lateral  streak;  pale  cross-bands 

rather  faint;   median   dorsal   spines  moderate, 

about  4  in  highest Hawaii ;  Japan,  tnazara,  37 

cc.  Sides  with  color  of  back  bounded  by  sharply  de- 
fined pale  streak  from  head  to  tail;  12  pale 
bluish  cross-bars  on  back;  median  spines  of 
dorsal  higher  than  in  any  other  Makaira,  2l/2 

to  3  in  highest Hawaii,  grammatica,  38 

ccc.  Sides  without  pale  streaks  or  bars ;  pectoral  long, 
d.     Pectoral  twice  dorsal  lobe,  its  length  greater 

than  depth  of  body Madeira,  georgii,  39 

dd.    Pectoral  \y$  times  dorsal  lobe,  its  length  much 

more  than  greatest  depth  of  body 

Mediterranean,  lessotue,  40 

ddd.  Spear  slender  and  longer;    (no  other  charac- 
ters given) West  coast  of  France,  ensis  41 

West  coast  of  France,  gracilirostris,  42 

bb.  Median  dorsal  spines  very  low,  5  to  6  in  dorsal  lobe ; 
pectoral  fin  barely  equal,  or  not  equal,  to  depth  of 
body ;  body  very  robust,  the  depth  5%  in  body  from 
tip  of  spear  to  base  of  caudal ;  dorsal  lobe  low, 
about  \y2  in  pectoral;  spear  short  (from  eye),  twice 
rest  of  head. 

e.  Body  plain  steel-color  with  no  pale  cross- 
bars and  no  white  spots  on  fins 

Pacific  coast  of  Mexico,  marlina,  43 

ee.  Body  with  about  15  distinct  pale  cross-bars; 
dorsal  dark  with  about  two  rows  of 
rather  large  white  spots ;  soft  dorsal 
and  anal  large ;  ventrals  very  short, 
1^3  in  pectoral;   spear  long,   l^i   times 

rest  of  head New  Zealand,  zelandica,  46 

aa.  Pectoral  fin  moderate,  little  if  any  exceeding  dorsal  lobe ; 
back  with  distinct  cross-bars  of  white  or  pale  bluish 
usually  extending  on  belly  (sometimes  broken  above), 
sometimes  fading  in  preserved  specimens. 
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f.       Pale  cross-bars  12  to  20,  narrow,  dis- 
tinct; spear  very  long;  head  with 
spear,  2^  in  length. 
g.   Pectoral  fin  2l/$  in  head ;  length  of 
spear    from   eye   a   little   more 
than  twice  that  of  rest  of  head ; 
pectoral    somewhat    less    than 
dorsal  lobe  which  exceeds  depth 

of  body Pacific  Ocean 

north  of   the  Tropics,  mitsukurii,  44 
gg.  Pectoral   fin   longer,    lf£   in    head, 
slightly    exceeding   dorsal    lobe 
which  slightly  exceeds  depth  of 
body  and   is  a  little   less  than 
pectoral ;  first  anal  higher, 
h.    Cross-bars  narrow,  clear  white. 
..Pacific  coast  of  Mexico, 
north  to  Tropic  of  Cancer,  holei,  45 
ff.     Cross-bars  only  about  5  in  number; 
pectoral  moderate,  equal  to  dorsal 
lobe,   1  x/7   in  head   from  tip  of 

lower  jaw Coast  of  Chile,  audax,  47 

Hi.  Pale  cross-bars  wanting  or  very  ob- 
scure; length  of  spear  from  eye 
about  half  greater  than  rest  of 
head. 

i.  Body  rather  slender,  the 
depth  about  6  in  length 
from  tip  of  spear  to  base 
of  caudal,  1J4  in  pec- 
toral which  is  1%  in 
length  of  head ;  dorsal 
lobe  V/2  in  depth,  and 
\y2  in  pectoral, 
j.   Ventrals  more  than  half 

depth  of  body 

West  Indies; 

Gulf    Stream,   albida,   48 
jj.  Ventrals  shorter,  about 
half  depth  of  body, 
as  long  as  spear... 

East  Indies,  indica,  49 

ii.  Body  robust,  its  depth  about 
5  in  length  from  tip  of 
spear  to  base  of  caudal ; 
pectoral  long,  1 1/10  in 
head  to  tip  of  lower 
jaw;  dorsal  lobe  rather 
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low,  V/z  in  pectoral,  \y2 
in  spear ;  (probably  same 

as  M .  ensis) 

....  Coast  of  France,  nigricans*  50 
k.  Color  not  quite 
plain  ;  some- 
times with  faint 
bluish  cross-bars 
...West  Indies,  ampla,  51 

kk.  Color  plain 

South  Africa; 

New  Zealand,  herscheli,  52 

37.     Makaira  mazara  (Jordan  &  Snyder) 

Black  Marlin;  Kurokajiki  (Black  Spearfish);  Mazaara 

(Real  Swordfish) ;  Kuroka  (Black  Marlin) 

Pacific  Ocean ;  Japan  and  Hawaii 

Plate  11,  fig.  2 

This  species,  the  largest  member  of  the  group,  is  readily 
distinguished  by  its  long  black  pectorals,  which  are  consider- 
ably longer  than  the  dorsal  lobe  and  twice  as  long  as  the  ven- 
tral ;  the  dorsal  spines  which  follow  the  lobe  are  progressively 
shorter,  the  median  ones  moderate,  about  }i  length  of  pec- 
toral ;  pectoral  about  twice  as  long  as  lower  jaw  from  eye,  2% 
times  head  to  tip  of  lower  jaw;  body  robust,  caudal  lobes  long 
and  strong.  Color  dark,  blue-black,  abruptly  paler  below,  with 
about  16  very  faint,  obscure  cross-bars  along  the  back,  these 
not  reaching  median  line ;  round  dark  spots  sometimes  on  dor- 
sal fin. 

The  original  description  reads  as  follows : 

D  XL-7. 

Back  high,  the  profile  rapidly  rising  to  dorsal.  Depth  of 
body  \]/z  in  pectoral.  Lower  jaw  from  front  of  eye  just 
equal  to  post-orbital  part  of  head.  Spinous  dorsal  not  abruptly 
falcate,  its  height  1^5   in  length  of  pectoral,   X2/^  in  length 

8  The  nominal  species,  Makaira  ensis,  known  by  the  spear  only,  which  is  very  long, 
and  Makaira  eracilirostris  from  the  same  region  and  with  the  spear  even  more  slender, 
cannot  be  inserted  in  the  key  for  lack  of  other  information.  The  two  are  probably 
identical,  and  M.  ensis  is  very  likely  valid.  M.  nigricans  is,  very  doubtfully,  figured 
with  a  much  shorter  spear.    The  name  ensis  has  priority  over  nigricans. 


j    >jtr  c*  L,  L  . 
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of  body  without  head.  Pectoral  1%  in  head  from  lower 
jaw;  ventral  1^  in  pectoral;  caudal  lobe  %  longer  than 
pectoral. 

Back  dark  blue  with  numerous  transverse  pale  bars;  both 
dorsal  fins  violet  with  bright  blue  spots. 

This  species  is  much  less  common  than  the  ordinary  spear- 
fish,  or  Kajiki.  It  is  known  to  the  fishermen  as  Mazaara  or 
as  Kurokajiki  (Black  Spearfish). 

Our  description  is  taken  from  the  single  specimen  seen,  10 
feet  long  without  spear,  weighing  1080  lbs.,  taken  off  Misaki, 
in  Sagami. 

A  large  specimen  from  Honolulu  which  we  refer  to  this 
species,  showed  the  following  characters : 

Body  robust,  the  back  elevated  at  base  of  dorsal;  depth  \y$ 
in  length  of  pectoral ;  median  dorsal  spines  short,  4  in  highest ; 
ventral  2  in  pectoral;  pectoral  as  long  as  head  from  tip  of 
lower  jaw;  depth  of  body  at  middle  1^  in  pectoral;  post- 
orbital  part  of  head  1^  in  pectoral;  lower  jaw  from  eye 
1  %  in  pectoral.    Dorsal  spines  LII.    Caudal  lobes  long. 

The  measurements  in  this  and  other  species  are  not  very 
exact,  they  having  been  taken  in  the  market,  often  in  the  midst 
of  an  auction.  In  Misaki,  especially,  the  difficulties  were  con- 
siderable as  the  fishermen  feared  that  our  strange  incantations 
might  in  some  way  injure  these  large  and  costly  fishes.  The 
Hawaiian  specimen  here  described  weighed  608  pounds.  The 
maximum  size,  as  stated  by  fishermen,  is  1,400  pounds,  nearly 
double  the  size  of  the  largest  swordfish. 

This  species  is  abundant  in  the  open  waters  about  Hawaii, 
where,  with  the  others,  it  is  known  as  A'u.  The  Hawaiian 
fishermen,  in  earlier  years,  rarely  ventured  into  the  open  sea 
and  seldom  or  never  obtained  it.  Hence  the  several  species  of 
Marlin  have  with  them  no  distinctive  names.  It  has  been  but 
once  recorded  from  Japan,  the  original  type  from  Misaki.  A 
species  which  seems  distinct  (Makaira  marlina)  is  recorded 
by  Zane  Grey  and  other  anglers  as  occurring  off  the  coast  of 
southern  Lower  California,  where  it  is  called  the  Black  Marlin, 
as  distinguished  from  the  common  or  Barred  Marlin,  Makaira 
mitsukurii,  and  from  the  Striped  Marlin,  Makaira  holei. 

Tetrapturus  masara  Jordan  &  Snyder,  Journ.  Coll.  Sci.  Imp.  Univ.  Tokyo, 
XV,  4,  305,  May  20,  1901,  Misaki,  Japan. 
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38.     Makaira  grammatica  Jordan  &  Evermann,  new  species 

Lined  Marlin 

Hawaii 
Plate  16 

Body  robust,  moderately  elevated  at  base  of  dorsal,  its  depth 
1%  in  length  of  pectoral,  \l/s  in  head  from  tip  of  lower  jaw 
(spear  sawed  off);  height  of  dorsal  lobe  1^  in  pectoral; 
(ventrals  removed) ;  median  dorsal  spines  relatively  high, 
progressively  shortened  to  the  last  from  behind  the  dorsal 
lobe,  the  last  very  short  and  close  to  second  dorsal,  the  median 
ones  2l/2 in  highest;  median  depth  of  body  1^4  in  pectoral; 
post-orbital  part  of  head  half  pectoral ;  caudal  lobes  long  and 
strong,  slightly  longer  than  pectoral. 

Color,  blue-black  above,  sides  ashy  white;  a  very  distinct 
white  streak  from  upper  part  of  gill-opening  to  upper  angle  of 
tail  separating  the  pale  lower  parts  from  the  dark  of  back; 
about  nine  rather  sharp  pale  bars  on  back,  these  extending  a 
little  below  the  pale  longitudinal  streak;  a  shorter  and  fainter 
pale  bar  behind  some  of  the  last  pairs;  dorsal  and  caudal 
mostly  black,  the  pectoral  also  dusky.  Dorsal  spines  XXXVI, 
besides  two  or  three  anterior  rudiments. 

This  species  closely  resembles  Makaira  mazara,  especially 
in  the  very  long  pectoral.  The  middle  part  of  the  dorsal,  is, 
however,  much  higher,  and  the  pale  stripe  along  the  upper 
part  of  the  sides  is  not  found  in  any  other  species.  It  resem- 
bles, moreover,  Tetrapturus  ectenes. 

Type:  No.  608,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Frederick  G.  Krauss,and  the  dorsal  fin  of  a  specimen  examined 
by  the  writers  in  the  Honolulu  market  in  October,  1925. 


39.     Makaira  georgii  (Lowe) 
Peito 

Madeira 

This  species  is  thus  briefly  noted  by  Lowe:  "I  am  enabled 
to  state  that  it  forms  a  new  and  very  distinct  species  of  Tetrap- 
turus differing  from  T.  belone  Raf.,  as  described  by  M.  M. 


55  CALIFORNIA  ACADEMY  OF  SCIENCES  [Oc.  Papers 

Cuvier  &  Valenciennes,  especially  in  having  the  pectoral  fin 
proportionately  twice  as  long,  and  the  body  clothed  with  large 
scales  of  a  peculiar  shape  and  character."  This  is  certainly  dif- 
ferent from  Tetrapturus  belone  and  it  is  doubtless  a  species  of 
Makaira.  Its  long  pectoral  and  plain  colors  suggest,  perhaps, 
identity  with  the  later  described  Makaira  lessonce  of  Italy,  but 
it  seems  best  to  list  both  provisionally  as  distinct  species. 

Tetrapturus  georgii  Lowe,  Proc.  Lond.  Zool.  Soc.  1840,  36,  and  Trans. 
Zool.  Soc.  Lond.,  Ill,  1849,  Madeira. 


40.     Makaira  lessonae  (Canestrini) 
Lesson's  Marlin 

Coast  of  Italy 

The  short  description,  and  especially  the  excellent  figure  by 
Canestrini,  show  the  following  characters : 

Body  slender,  the  depth  8  in  length  from  tip  of  spear  to  base 
of  caudal;  head  to  tip  of  spear  4  in  length;  spear  long,  from 
eye  4%  in  length  of  body;  spear  2y2  times  rest  of  head;  dor- 
sal lobe  high,  1^2  in  spear,  1^  in  pectoral;  pectoral  long, 
reaching  past  middle  of  first  dorsal,  4^3  in  body  from  tip 
of  spear;  ventrals  small,  1^4  in  pectoral;  middle  spines  of  the 
dorsal  rather  high  for  the  genus,  3  in  longest  spine;  first  dor- 
sal fin  extending  about  to  base  of  second,  the  last  three  spines 
very  short;  first  anal  high,  inserted  considerably  before 
eleventh  from  last  dorsal  spine ;  second  dorsal  and  anal  large ; 
ventrals  slender,  1  9/10  in  pectoral;  caudal  strong,  its  lobes 
1  Vio  in  pectoral.  Scales  lanceolate,  linear  and  pointed,  not 
broadened  toward  tip  and  fringed  on  the  outer  margin  as  in 
Tetrapturus  belone.    Dorsal  spines  XXXIX. 

Color  not  described,  the  back  doubtless  not  barred. 

Canestrini  speaks  of  seeing  two  individuals,  the  one  wrongly 
recorded  by  Sassi  as  Tetrapturus  belone;  the  other  taken  in 
1862,  apparently  off  Genoa,  which  he  dedicates  to  Professor 
(Caveliere)  M.  Lessona,  director  of  the  Museum  of  Genoa. 
His  short  description  is  the  following:  "Longitudo  rastri  (as 
to)  longitudini  corporis  equals  1  :  48.  Longitudo  pinnarum 
pectoralium  (as  to)  longitudo  corporis  equals  1    :  6.     Pinna 
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dorsalis  altior  corpore  supposito.     Squamae  lanceolatae.     Mare 
ligusticum."     Spear  4  in  body. 

Canestrini  gives  also  a  table  of  measurements,  comparing 
his  species  with  Tetrapturus  belone  of  the  Genoa  Museum  and 
with  the  figure  given  of  the  latter  by  Cuvier  &  Valenciennes : 

T.  belone    T.  belone    T.  lessons 
(as  figured) 
Depth  of  body  in  total  length  to  tip  of 

caudal 8.6  8  8.6 

(11  in  plate) 
Head  from  tip  of  lower  jaw  in  total 

length 5.9  4  5 

(Sy2  in  plate) 
Length  of  spear  from  eye  in  total 
length  with  caudal 7.4  8.9  4.8 

Height  of  dorsal  lobe  in  depth  of  body 

below    1.2  1  1.1 

(1.3  in  plate) 
Caudal  lobe  from  tip  of  keel  in  length 

of  body  with  caudal 6.5  6.4  6.3 

Tetrapturus  lessonce  Canestrini,  Una  Nuova  Specie  di  Tetrapturus,  Ar- 
chivia  per  ia  Zoologia,  l'Anatomia  e  la  Fisiologia,  I,  1862,  257,  off 
Liguria. 


41.     Makaira  ensis  (Lacepede) 
West  coast  of  France 

The  name  ensis  is  based  on  a  spear,  the  length  of  which  is 
15  times  its  breadth.  It  belonged,  apparently,  to  some  species 
of  Makaira  found  on  the  coast  of  France,  most  likely  Makaira 
lessonce  or  georgii.  It  was  taken  at  La  Rochelle,  which  is  also 
the  type  locality  of  Makaira  nigricans  Lacepede,  but  which 
may  belong  to  another  species  more  robust  and  with  shorter 
spear.  The  name  ensis  has  priority  over  nigricans.  Dr.  Jacques 
Pellegrin  informs  us  that  no  species  of  Istiophorus  is  yet 
known  from  the  coasts  of  France. 

From  Dr.  Etienne  Lope,  Director  in  1924  of  the  Museum  of 
Natural  History  of  La  Rochelle,  we  have  received  two  photo- 
graphs of  skulls  of  species  of  Makaira  preserved  in  the 
local  museum.    The  two  are  of  the  same  size,  the  length  from 
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Fig.  1.    Makaira  ensis   (Lacepede).     From  a  photograph  received  from 
Dr.  Lope  of  the  type  in  the  museum  at  La  Rochelle,  France. 

just  behind  eye  being  in  each  case  53  centimeters,  the  maxil- 
lary extending  backward  to  posterior  part  of  eye;  lower  jaw 
from  front  of  eye  2^  in  spear  from  eye;  spear  rather  broad 
at  base,  unusually  long,  and  apparently  about  1 5  times  as  long 
as  broad  at  base,  as  stated  in  the  original  account. 

These  two  skulls  must  be  the  same  as  the  original  Xiphias 
ensis,  which  may  prove  identical  with  Makaira  less  once. 

Xiphias  ensis  Lacepede,   Hist.  Nat.   Poiss.,   II,  296,   1802,   La  Rochelle; 
spear  only. 


42.     Makaira  gracilirostris  (Cuvier  &  Valenciennes) 

Coast  of  France 

This  species  is  based  on  the  spear  of  a  spearfish  or  sailfish 
said  to  have  been  25  to  30  feet  long,  the  length  of  the  spear 
25  or  26  times  its  width  at  base,  its  sides  more  rounded  than 
usual ;  lower  jaw  2/s  length  of  upper.  It  is  from  La  Rochelle 
and  is  possibly  identical  with  Makaira  ensis,  though  the  spear 
is  still  longer;  Makaira  nigricans  from  the  same  locality  has 
the  spear  much  shorter.    A  spear  from  the  Seychelles,  said  to 
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be  similar  to  gracilirostris,  is  mentioned  by  Cuvier  &  Valen- 
ciennes but  the  original  type  specimen  came  from  France,  if 
we  read  the  description  correctly.  Liitken  regards  gracilirostris 
as  probably  a  distinct  species,  but  it  is  not  likely  that  it  is  really 
different  from  ensis  also  recorded  from  La  Rochelle,  although 
its  spear  may  be  longer. 

Histiophorus  gracilirostris  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VII, 
308,  1831,  La  Rochelle;  spear  only. 


43.     Makaira  marlina  Jordan  &  Hill,  new  species 
Giant  Black  Marlin 

Pacific  coast  of  Mexico,  from  Cape  San  Lucas  southward 

Plate  17 

We  have  never  seen  the  Giant  Black  Marlin  of  the  east  Pa- 
cific but  the  photographs  of  it  show  it  to  be  a  distinct  species, 
apparently  allied  to  Makaira  mazara.  The  pectoral  fin  is, 
however,  notably  shorter,  the  dorsal  lobe  low  and  little  falcate, 
the  spines  behind  it  very  short ;  spear  short ;  body  very  robust 
and  without  pale  cross-bands. 

We  have  before  us  two  photographs,  one  very  large  and  two 
newspaper  prints  of  photographs  all  of  which  agree  in  all  im- 
portant matters.  The  first  of  these  may  be  taken  as  type.  It 
is  a  photograph  of  an  example  taken  by  Mr.  W.  J.  Hole 
(of  114  Fremont  Place,  Los  Angeles),  of  an  example  taken 
by  him  off  Cape  San  Lucas,  Lower  California. 

In  the  March,  1926,  number  of  Outdoor  Life  (Denver, 
Colorado),  the  plate  on  page  165,  an  article  by  Capt.  George 
C.  Farnsworth  on  "Record  Sea-fishing  in  the  Pacific",  is 
headed  the  "World's  Record  Marlin  Swordfish",  taken  by 
W.  J.  Hole,  on  a  24-thread  line;  weight  509  pounds  24  hours 
after  being  caught;  length  13  feet  6  inches;  tail  spread  4  feet. 
The  plate,  a  copy  of  our  type,  shows  the  victor  on  the  right 
hand  and  Capt.  Farnsworth  on  the  left.  This  fish  was  taken 
off  Cape  San  Lucas. 
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In  "Tales  of  Fishing  Virgin  Seas",  Zane  Grey  figures  (PI. 
CI,  p.  188)  a  "Giant  Black  Marlin",  taken  off  Cape  San  Lucas, 
weighing  690  pounds. 

The  description  that  follows  was  drawn  up  from  the  larger 
of  the  photographs  given  us  by  Mr.  Hole. 

Head  with  spear  2^  in  length  to  base  of  caudal;  depth 
4^4  from  tip  of  lower  jaw  to  base  of  caudal,  5*4  from  tip  of 
spear;  pectoral  fin  moderate,  much  shorter  than  in  Makaira 
mazara,  not  quite  equal  to  depth  of  body,  1  }i  length  of  head 
to  tip  of  lower  jaw;  dorsal  lobe  low,  little  falcate,  \y$  in  pec- 
toral, \y<$  in  depth  of  body,  a  little  more  than  postorbital 
part  of  head ;  dorsal  spines  very  rapidly  shortened  behind,  the 
median  spines  6  to  8  in  highest,  shorter  than  in  any  other  spe- 
cies; caudal  lobes  long,  considerably  longer  than  pectoral; 
spear  rather  short,  but  more  than  half  longer  than  pectoral; 
lower  jaw  unusually  short,  shorter  than  the  pectoral,  a  little 
more  than  half  the  spear. 

Color,  dark  steel-blue,  somewhat  clouded  above,  pale  below : 
no  pale  cross-bars. 

This  huge  species  is  certainly  different  from  the  one  we 
identify  as  Makaira  mazara,  having  a  much  deeper  body,  lower 
fins,  shorter  spear,  and  plain  coloration.  The  name  Marlin,  or 
Marlin-spike  Fish,  is  well  established  on  the  Pacific  coast  of 
America  for  species  of  the  genus  Makaira. 

Comparing  this  species  with  the  "Swordfish  of  Santa  Cata- 
lina"  (presumably  Makaira  mitsnkurii) ,  Mr.  W.  J.  Hole  says 
that  "the  big  black  marlin  is  to  my  (his)  mind  an  entirely  dif- 
ferent species.  While  the  swordfish  in  this  district  can  be  seen 
floating  about  lazily  in  the  water,  his  fins  flapping  in  the  air, 
such  is  not  the  case  with  this  fish.  I  saw  but  two  of  these  great 
fishes  on  the  November  trip  to  Mexican  waters.  They  did  not 
show  above  the  water  until  they  pounced  tiger-like  at  the  bait. 

"Swordfish  (Xiphias  gladius)  I  saw  as  far  north  as  Cedros 
Island,  but  none  acted  as  did  those  off  Cape  San  Lucas".  (W. 
J.  Hole,  in  lit.  May  7,  1926.) 

Type:  No.  609,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  a 
specimen  taken  by  Mr.  W.  J.  Hole  off  Cape  San  Lucas. 
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44.     Makaira  mitsukurii  (Jordan  &  Snyder) 
Barred  Marlin ;  Mitsukuri's  Marlin ;  Makajiki   (True  Spear- 
fish);  Kajiki  Maguro  (Spearfish  Tunny); 
Nairage ;  Baisen ;  Bakudo 

Shores  of  Japan,  Hawaii  and  the  Santa  Barbara  Islands 

Plate  18 

This  species,  the  most  common  and  widely  distributed  of  the 
group,  is  distinguished  by  the  following  characters :  Pectorals 
of  moderate  length,  dark  gray,  edged  with  black,  about  equal 
to  height  of  dorsal  lobe,  and  about  equal  to  ventrals;  dorsal 
spines  behind  the  lobe  progressively  shorter,  very  low,  the 
median  ones  about  6^2  in  the  longest,  or  in  length  of  pectoral, 
which  is  a  little  longer  than  lower  jaw  from  eye;  spear  long 
(its  length  not  often  ascertainable  as  the  spear  is  usually  cut 
off  when  the  fish  is  captured)  ;  head  with  spear  4^  in  body 
to  base  of  caudal ;  caudal  lobes  very  long,  }4  longer  than  pec- 
toral and  a  little  shorter  than  spear  from  eye;  body  rather 
robust,  the  greatest  depth  equal  to  pectoral.  Dorsal  spines 
XLIV. 

Color,  blue-black,  abruptly  paler  below;  about  17  pale  bluish 
bars  on  side  of  back,  these  always  distinct  and  generally  reach- 
ing the  belly;  sometimes  12  bars  with  half-bars  between;  dor- 
sal fin  black,  usually  unspotted;  pectorals  dark  gray,  edged 
with  black. 

This  species  is  very  abundant  in  the  deep  seas  about  Hawaii, 
whence  it  is  brought  into  the  market  every  day,  at  least  in  the 
autumn  season.  The  largest  one  seen  by  us  weighed  780 
pounds.  It  is  also  abundant  about  the  Santa  Barbara  Islands 
where  it  is  much  sought  as  a  game  fish.  The  largest  recorded 
from  Santa  Catalina  weighed  339  pounds.  Now  that  Japanese 
fishermen  enter  the  deep  sea,  the  species  is  well  represented  in 
the  markets  of  all  the  larger  cities  of  Japan.  The  original 
figure  of  this  species  from  a  mounted  example  (added  to  our 
published  notes  by  Dr.  Mitsukuri)  must  represent  this  species, 
although  in  form  not  quite  like  our  examples.  This  is  proba- 
bly due  to  distortion,  and  our  other  references  all  must  refer 
to  this  species. 
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The  original  description  reads  as  follows : 

"D.  XXXVIII-6. 

"Depth  of  body  slightly  less  than  height  of  dorsal  fin.  Lower 
jaw  from  front  of  eye  %  more  than  post-orbital  part  of  head. 
Height  of  first  dorsal  equal  to  length  of  pectoral,  the  fin  higher 
than  in  T.  mazara.  Pectorals  l^  in  head  from  tip  of  lower 
jaw;  ventrals  1  1/12.  Caudal  lobe  as  long  as  head  from  tip  of 
lower  jaw. 

"Color  steel-blue  with  narrow  whitish  cross-bars  on  hack; 
dorsal  violet,  faintly  spotted. 

"Described  from  a  specimen  6  feet  long  without  spear,  ex- 
amined in  a  fish-well  at  Misaki.  Known  to  the  fishermen  as 
Makajiki  or  True  Spearfish. 

"This  species  is  generally  common  in  Japan,  but  on  account 
of  its  enormous  size  could  not  be  preserved  by  us.  It  was 
seen  at  Misaki,  Tokyo,  Yokohama,  Sendai  and  Otaru.  The 
specimens  from  Matsushima  Bay,  Sendai,  showed  the  follow- 
ing characters : 

"D.  XXXVIII-6;  A.  14-7.  Body  slender,  compressed,  its 
depth  4  in  body  exclusive  of  head.  Lower  jaw  from  front  of 
eye  a  little  more  than  post-orbital  part  of  head.  First  dorsal 
low,  equal  to  depth  of  body.  Pectoral  half  longer  than  post- 
orbital  part  of  head,  or  \y$  in  head  from  tip  of  lower  jaw. 
Ventral  slightly  longer  than  post-orbital  part  of  head.  Caudal 
lobe  twice  post-orbital  part  of  head.  Color  steel-blue,  back 
above  lateral  line  with  about  15  whitish  cross-bars,  faint  and 
diffuse.  First  dorsal  violet,  vaguely  spotted  with  black.  These 
two  specimens  were  each  eight  feet  long,  exclusive  of  spear. 
They  are  called  by  the  fishermen  Baisen  or  Kajiki-maguro." 

A  large  stuffed  specimen  from  Otaru  in  the  fisheries  mu- 
seum at  Hakodate  has  the  spear  intact;  its  length  from  eye  a 
little  more  than  y2  greater  than  rest  of  head;  tip  of  lower  jaw 
a  little  nearer  to  eye  than  tip  of  upper  jaw. 

A  photograph  in  the  Imperial  University  taken  from  a  spe- 
cimen at  Misaki  shows  the  following  characters : 

Head  with  snout,  2^  in  length;  post-orbital  part  of  head 
2l/z  in  snout;  snout  from  tip  of  lower  jaw,  3  in  head;  depth 
834  in  length  or  3}&  in  head;  dorsal  2^  in  head,  the  length 
of  its  longest  ray  a  little  more  than  depth  of  body;  anal  4  in 
head;  pectoral  2 J/5 ;  ventral  1^5 ;  lower  lobe  of  caudal  2. 
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The  species  was  named  for  the  late  Dr.  Kakichi  Mitsukuri, 
distinguished  zoologist,  then  senior  professor  of  zoology  in  the 
Imperial  University  at  Tokyo. 

A  specimen  from  Hawaii  agrees  fairly  with  others  from 
Santa  Catalina  Island,  California.  A  photograph  received 
from  Mr.  Ernest  Windle  of  Avalon  shows  the  following 
characters : 

Body  rather  robust,  the  back  elevated  at  base  of  dorsal  in 
adult,  the  depth  about  equal  to  length  of  pectoral,  6  in  body 
with  spear;  height  of  dorsal  lobe  equal  to  pectoral;  ventral 
Vio  in  pectoral ;  median  depth  of  body  1  ^  in  pectoral ;  post- 
orbital  part  of  head  %  longer  than  pectoral ;  spear  very  long, 
half  longer  than  pectoral;  lower  jaw  from  eye  ^  longer 
than  pectoral. 

The  first  Marlin  of  the  season  of  1926  to  be  taken  at  Cata- 
lina was  landed  July  13  by  Geo.  C.  Thomas,  Jr.,  President  of 
the  Tuna  Club. 

Tetrapturus  mitsukurii  Jordan  &  Snyder,  Journ.  4,  Coll.  Sci.  Imp.  Univ. 
Tokyo,  XV,  pt.  II,  303,  PI.  XVI,  fig.  5,  1901,  Misaki,  Sagami, 
Japan;  and  of  various  authors  who  record  the  species  from 
Misaki,  Matsushima,  Otaru,  Hawaii  and  Santa  Catalina. 

It  is  likely  that  all  the  species  of  Istiophoridae  and  Thunni- 
dae  abounding  north  of  the  Tropic  of  Cancer  (Istiophorus, 
Makaira,  Tetrapturus,  Thunnus,  Neothunnus  and  Germo)  are 
distinct  from  their  tropical  geminates. 

45.     Makaira  holei  Jordan  &  Evermann,  new  species 
Striped  Marlin;  Hole's  Marlin 

Pacific  coast  of  Mexico 
Plate  19,  fig.  1 

Another  species  of  Marlin-fish  allied  to  Makaira  mitsukurii, 
occurs  along  the  Pacific  coast  of  Mexico.  Of  this  we  have  four 
photographs  from  Mr.  W.  J.  Hole,  only  one  of  them  showing 
the  characters  very  clearly.  The  most  striking  character  is 
the  presence  of  about  15  sharply  defined  white  zebra-like  cross- 
bands  extending  from  back  to  belly. 

A  photograph  of  the  same  species,  from  Cape  San  Lucas 
(pi.  CII)  by  Mr.  Zane  Grey  shows  a  "Striped  Marlin"  being 
hauled  in.  It  shows  12  clear  white  cross-bars  but  the  head  is 
not  shown,  and  the  fins  are  obscure.    The  cross-bars  are  as  dis- 
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tinct   as   in   Makaira   audax   and   are  more   than  twice   as 
numerous. 

A  photograph  of  a  specimen,  now  mounted  in  Los  Angeles, 
shows  the  following  characters : 

Body  moderately  robust;  head  with  spear  2^  in  length 
of  body  to  base  of  caudal  fin;  spear  long,  its  length  from  eye 
\2/$  times  that  of  rest  of  head,  or  4}4  in  body  from  its  tip  to 
base  of  caudal;  dorsal  lobe  ll/%  times  length  of  pectoral;  me- 
dian dorsal  rays  very  low,  5  to  6  times  in  dorsal  lobe ;  head  to 
tip  of  lower  jaw  about  ]/(,  longer  than  pectoral;  pectoral  1*4 
times  height  of  dorsal  lobe;  post-orbital  2  in  pectoral;  pec- 
toral 5  in  body  from  tip  of  spear  to  base  of  caudal.  Dorsal 
spines  38 ;  anals  and  soft  dorsal  unusually  large,  the  first  anal 
a  little  more  than  half  pectoral ;  caudal  lobes  about  equal  to 
pectoral ;  ventrals  slender,  about  1 2/s  in  pectoral. 

Color  steel-blue,  with  12  narrow,  sharply-defined  white 
cross-bars,  each  about  J/s  the  interspace;  dorsal  mostly  pale; 
pectoral  dark ;  no  white  spots  along  dorsal. 

Mr.  Hole  writes  (in  lit.  to  Dr.  Jordan)  that  the  pale  bars 
are  very  distinct  in  life,  and  that  "they  may  be  seen  very 
plainly  when  the  fish  is  500  to  600  feet  away.  Around  the 
edge  of  each  stripe  was  a  luminous  light  gray  color  and  the 
stripe  a  solid  purple." 

A  mounted  specimen  7  ft.  lOyi  in.  long,  presumably  taken 
off  Catalina,  and  donated  to  the  California  Academy  of 
Sciences  by  Mr.  Aron  Swanson  of  San  Francisco,  we  desig- 
nate as  the  type.    It  may  be  described  as  follows : 

Head  with  spear  2.4  in  body ;  spear  from  eye  2.09  times  rest 
of  head,  or  3.5  in  total  length;  depth  4.5 ;  eye  11  in  spear;  pec- 
toral fin  about  J/e  longer  than  longest  dorsal  spine  or  dorsal 
lobe,  1.9  in  head,  slightly  exceeding  depth  of  body,  reaching 
half  way  to  origin  of  anal ;  dorsal  continuous,  not  falcate,  the 
lobe  less  than  depth  of  body ;  first  anal  high,  its  longest  spine 
about  1.5  in  longest  dorsal  spine;  D.  spines  about  38;  V.  slen- 
der, about  half  pectoral,  white  cross-bars  show  only  faintly, 
the  skin  having  been  varnished. 

Type:  No.  610,  Mus.  Calif.  Acad.  Sci.,  a  mounted  specimen 
taken  presumably  off  Catalina,  California,  or  off  Lower  Cali- 
fornia, and  presented  to  the  Steinhart  Aquarium,  California 
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Academy  of  Sciences,  by  Mr.  Aron  Swanson.    The  specimen 
in  the  Los  Angeles  Museum  may  be  designated  as  a  cotype. 
We  take  much  pleasure  in  naming  this  species  for  Mr.  W.  J. 
Hole  of  Los  Angeles,  a  respected  citizen  and  ardent  angler. 

46.     Makaira  zelandica  Jordan  &  Evermann,  new  species 
New  Zealand  Marlin;  Archey's  Marlin 

Bay  of  Islands  near  Russell,  New  Zealand 
Plate  19,  fig.  2 

Another  form  related  to  Makaira  mitsukurii  is  abundant  in 
the  waters  about  northern  New  Zealand. 

From  photographs  of  specimens  secured  from  Mr.  Gilbert 
Archey,  Curator  of  the  Canterbury  Museum,  of  a  large  ex- 
ample taken  in  the  Bay  of  Islands  near  Russell,  the  following 
description  is  drawn  up : 

Body  moderately  robust;  head  with  spear  2f£  in  body  to 
base  of  caudal ;  spear  long,  its  length  from  eye  double  rest  of 
head,  3^4  in  body  to  caudal;  dorsal  lobe  low,  I5/5  in  pectoral; 
median  dorsal  rays  very  low,  about  6  times  in  dorsal  lobe; 
head  from  tip  of  lower  jaw  about  x/z  longer  than  pectoral, 
about  one-third  more  than  height  of  dorsal  lobe;  post-orbital 
1  Yd,  in  pectoral ;  pectoral  5  in  length  of  body  without  caudal, 
about  6  in  total ;  dorsal  spines  about  43 ;  anals  and  soft  dor- 
sals larger;  caudal  lobes  a  shade  longer  than  pectorals;  ven- 
trals  short  and  slender,  \2/z  in  pectoral.  Color,  steel-blue, 
with  17  pale  bluish  bars  that  extend  to  edge  of  belly,  these 
broadest  on  back,  where  they  do  not  break  up  into  spots ;  the 
stripes  a  little  wider  and  less  distinct  than  in  M.  holei;  dorsal 
lobe  with  a  large  pale  blotch  at  base  of  lobe,  behind  which  for 
the  length  of  the  fin  are  two  irregular  rows  of  pale  spots  ex- 
tending the  whole  length  of  the  fin. 

This  form  is  said  to  be  abundant  in  the  Bay  of  Islands,  on 
the  east  side  of  the  north  island  of  New  Zealand.  It  much  re- 
sembles Makaira  mitsukurii,  but  appears  to  have  a  shorter 
spear,  certainly  has  a  lower  dorsal  lobe  and  the  color  is  not 
quite  the  same.  Pending  investigation  we  must  regard  this 
species  as  different  from  any  other,  though  the  scanty  account 
of  indicus  may  have  been  based  upon  it. 

In  recent  numbers  of  the  Otago  Witness  of  Dunedin  we 
find  pictures  of  four  specimens  of  this  species  taken  also  in  the 

September  30,  1926 
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Bay  of  Islands.    These  agree  in  all  essential  respects  with  the 
photograph. 

Type:  No.  611,  Mus.  Calif.  Acad.  Sci.,  a  photograph  re- 
ceived from  Mr.  Gilbert  Archey,  Curator  of  Auckland  Mu- 
seum of  a  specimen  taken  in  the  Bay  of  Islands,  New  Zealand. 

47.     Makaira  audax  (Philippi) 
Pez  Aguja 

Coast  of  Chile 

This  species  from  the  coast  of  Chile  is  known  from  the 
description  and  figures  of  Dr.  Rodolfo  Philippi.  The  species 
is  of  moderate  depth,  with  the  spear  rather  short,  the  total 
length  of  head  with  spear  22/s  in  total  to  base  of  caudal;  pec- 
toral rather  long,  about  equal  to  the  falcate  dorsal  lobe;  ven- 
tral much  shorter,  about  half  the  pectoral;  median  dorsal 
spines  very  low,  their  height  5  in  pectoral  or  in  dorsal  lobe, 
the  outline  forming  an  even  concave  curve;  pectoral  1  1/7  in 
head  to  tip  of  lower  jaw;  greatest  depth  of  body  l}i  times 
pectoral.  Dorsal  spines  XXXVIII.  Dermal  spinules  simple, 
needle-like,  buried  in  skin. 

Color,  dark  blue-black  with  5  very  distinct  oblique  white 
cross-bars,  not  so  wide  as  the  interspaces,  directed  downward 
and  backward.  The  species  seems  nearest  to  Makaira  holei. 
The  spear  is  shorter  and  the  color  as  described,  and  as  shown 
in  the  plates,  is  remarkably  different.  Two  specimens  were 
obtained  by  Dr.  Rudolpho  A.  Philippi  at  Iquique,  Chile. 
Tetrapturus  audax  Philippi,  Anales  Univ.  de  Chile,  LXXI,  35,  Lam.  VIII, 
fig.  2-3,  1887,  Iquique,  Chile. 

48.     Makaira  albida  (Poey) 
Aguija  Blanca ;  Aguja  de  Palabar ;  Spearfish ;  Billfish 

West  Indies,  northward  in  the  Gulf  Stream  to  Woods  Hole 

Dorsal  lobe  about  1^  in  pectoral;  dorsal  spines  39,  pos- 
terior spines  very  short,  the  median  ones  about  1/7  of  long- 
est; pectoral  1/4  m  length  of  head  to  tip  of  lower  jaw;  head 
22/s  in  length  to  base  of  caudal;  depth  of  body  61/7  in  total 
length  from  tip  of  spear  to  base  of  caudal,  midway  1^4  m  Pec~ 
toral;  spear  from  eye  half  longer  than  rest  of  head;  spear 
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from  tip  of  jaw  a  little  longer  than  pectoral;  caudal  lobes 
equal,  half  longer  than  pectoral. 

Color,  dark  blue,  abruptly  paler  below,  the  back  without 
pale  cross-bars ;  fins  deep  blue,  the  dorsal  with  round  dark  blue 
spots ;  pectoral  paler  externally. 

Weight  40  to  100  pounds,  sometimes  rising  to  800. 

Abundant  about  Cuba,  ofter  straying  northward  in  the  Gulf 
Stream  (one  taken  at  Woods  Hole  in  1873).  This  species 
has  been  very  erroneously  confused  by  Goode  and  by  Jordan 
&  Evermann  and  others,  with  the  European  Tetrapturus  be- 
lone,  which  belongs  to  a  different  genus.  It  was  also  for  a 
time  confused  with  Xiphias  imperator,  a  name  based  on  a 
young  swordfish. 

Tetrapturus  albidus   Poey,   Memorias,  II,  237,   plate,   15,   fig1.   1-3,   1860, 
coasts  of  Cuba. 

49.    Makaira  indica  (Cuvier  &  Valenciennes) 

Joo-hoo 

Sumatra 

The  substance  of  the  original  description  of  Tetrapturus 
indicus  is  as  follows : 

Spear  long,  five  in  body  with  caudal,  dorsal  lobe  \l/z  to  1 
in  depth  of  body,  ventrals  half  depth;  dorsal  fin  low  pos- 
teriorly, the  middle  spines  4  to  5  in  highest,  which  are  nearly 
equal  to  depth  of  body. 

This  species  was  described  from  a  drawing  of  a  specimen 
nine  feet  long  and  weighing  200  pounds,  from  Sumatra.  It  is 
an  ally  of  M.  albida,  but  probably  unidentifiable,  though  pos- 
sibly based  on  M.  herscheli,  which  is  apparently  more  robust 
and  with  a  longer  spear.  Moreover,  we  cannot  assume  that 
only  one  species  of  this  group  occurs  in  the  East  Indies. 

Tetrapturus  indicus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  286, 
1831,  Sumatra;  on  a  drawing  by  Sir  Joseph  Banks. 

50.     Makaira  nigricans  Lacepede 

La  Rochelle,  France 

The  dimensions  in  centimeters  of  the  type  specimen  of 
Makaira  nigricans  are  thus  recorded  by  M.  Traversay  of  La 
Rochelle : 
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Total  length 330  cm. 

Length  of  upper  jaw 65  " 

Height  of  first  dorsal 62  " 

Length  of  each  pectoral 62  " 

Height  of  second  dorsal 24  " 

Length  of  each  caudal  keel 6  " 

Length  of  side  from  anal  fin9 41  " 

Distance  from  tip  to  tip  of  caudal  fin  130  " 

An  additional  note  was  furnished  to  Lacepede  by  Citoyen 
Lamath  fils,  of  Ars  on  the  Island  of  Re : 

Palate  extremely  rough;  flesh  white;  parts  of  the  spear 
united  without  sutures,  rounded  on  its  edge,  its  bone  of  the 
nature  of  ivory.  Weight  365  kilogrammes.  Flesh  a  little  dry 
but  eaten  with  pleasure  by  the  people  of  He  Re.  Lower  jaw 
not  reaching  middle  of  upper  jaw.  No  teeth;  top  of  head  ele- 
vated and  rounded ;  eye  large  and  round ;  opercle  rounded  be- 
hind, composed  of  two  pieces;  pectoral  very  narrow,  but  as 
long  as  the  upper  jaw;  first  dorsal  (the  lobe  said  elsewhere  to 
be  as  long  as  pectoral),  depressible  in  a  groove  along  the  back, 
when  laid  back  only  two  decimeters  visible;  anal  about  equal 
to  second  dorsal ;  caudal  bucklers  placed  one  above  the  other, 
the  point  of  each  turned  forward. 

The  relation  of  this  species  to  others  of  the  mid-Atlantic 
and  West  Indies  cannot  be  ascertained  until  the  fauna  is  better 
known. 

The  spear  which  earlier  was  named  ensis  by  Lacepede,  be- 
longs probably  to  the  same  species,  it  being  from  the  same 
locality.  The  wretched  figure  of  nigricans  shows  a  much 
deeper  body  and  shorter  sword. 

Makaira  nigricans  Lacepede,  Hist.  Nat.  Poiss.,  IV,  688,  pi.  13,  fig.  3,  1803, 
La  Rochelle. 

Xiphias  makaira  Shaw,  Gen.  Zool.,  IV,  104,  1805 ;  after  Lacepede. 

Makaira  velifera  Cuvier,  Nouv.  Ann.  Nat.  Hist.,  43,  pi.  2,  1832;  after 
Lacepede. 

*  "Longueur  du  cote  le  plus  long,  de  la  region  de  l'anus". 
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51,     Makaira  ampla  (Poey) 
Aguja  de  Casta 

West  Indies 

Dorsal  XXXVIII;  dorsal  lobe  low,  1^  in  depth  of  body, 
\]/z  in  pectoral,  which  is  rather  short;  posterior  rays  of  dor- 
sal extremely  short,  the  median  ones  about  16  in  the  longest; 
pectoral  1  1/10  in  length  of  head  to  tip  of  lower  jaw;  depth  of 
body  5  in  length  of  head  to  tip  of  lower  jaw;  depth  of  body  5 
in  length  from  tip  of  spear  to  base  of  caudal ;  head  2y$  in  spear 
from  eye,  a  little  more  than  half  greater  than  rest  of  head; 
spear  from  tip  of  lower  jaw  1%  in  pectoral;  depth  of  body 
midway  1%  in  pectoral;  caudal  lobes  equal,  very  strong,  % 
longer  than  pectoral.  Color,  dark  blue  above  and  below,  the 
belly  paler,  the  back  usually  crossed  by  15  bars  of  pale  bluish 
these  sometimes  absent  (var.  bomba).  Size  large,  150  to  800 
pounds.  The  fishermen  regard  the  barred  form  "varetada" 
(type  of  amplus)  as  distinct  from  the  black  form  (bomba) 
which  is  smaller  and  more  easily  caught. 

This  species  seems  near  M.  marlina,  it  being  deep  in  body, 
with  low  dorsal,  rather  long  pectoral  and  caudal  and  more 
robust  spear.  It  has  not  been  recorded  outside  of  Cuban 
waters.  It  seems  certainly  distinct  from  M.  albida  of  the  same 
waters. 

Tetrapturus  amplus  Poey,  Memorias,  II,  243,  tab.  15,  fig.  2,  1860,  coast  of 
Cuba. 

52.     Makaira  herscheli  (Gray) 
Cape  of  Good  Hope 

This  species  as  described  and  figured  by  Gray  from  Table 
Bay,  Cape  of  Good  Hope,  shows  the  following  characters : 

Body  robust,  the  depth  Sl/z  in  length  from  tip  of  spear  to 
base  of  caudal ;  with  spear,  3 ;  spear  1  y%  times  the  rest  of  the 
head.  Dorsal  XL,  dorsal  lobe  relatively  low,  half  length  of 
spear,  1^  in  pectoral  which  is  as  long  as  the  spear  which  is 
}i  length  of  lower  jaw;  dorsal  spines  very  rapidly  shortened 
posteriorly;  caudal  lobes  a  little  longer  than  spear.  Skin 
strengthened  with  bony  spicules.  Length  11  feet;  length  of 
the  beak  to  the  gape  2'  8";  lower  jaw  1'  3";  pectoral  fin  1'  9", 
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the  last  dorsal  spines  reaching  base  of  soft  rays;  no  colors 
mentioned. 

Gunther  gives  the  following  account : 

Posterior  part  of  dorsal  fin  much  lower  than  the  body,  the 
depth  of  which  is  more  than  x/2  head  and  V?  of  the  total  to 
tip  of  caudal ;  upper  jaw  rather  depressed,  rounded  above  and 
below,  its  length  from  nostrils  nearly  %  length  of  head;  D. 
XLII,  A.  XII,  V.  I,  the  spinules  befurcate,  hidden  in  the  skin. 
Length  11  feet. 

A  large  specimen  from  Russell  on  the  Bay  of  Islands,  New 
Zealand,  figured  in  the  New  York  Times  for  March,  1926, 
seems  to  belong  to  this  species.  It  weighed  976  pounds.  It 
has  the  body  very  robust,  the  depth  4y2  in  length,  the  head 
with  spear  2>l/2  ;  spear  rather  short  and  stout,  twice  rest  of 
head,  about  equal  to  depth  of  body,  nearly  twice  the  low  dorsal 
lobe;  pectoral  short,  \l/z  longer  than  dorsal  lobe,  about  half 
spear ;  dorsal  lobe  low,  l/2  depth  of  body,  posterior  and  median 
spines  extremely  low,  about  }i  length  of  highest;  ventrals 
very  slender  and  short,  about  2/z  pectoral;  second  dorsal 
small ;  first  anal  rather  high ;  caudal  lobes  nearly  twice  pectoral. 
Color  plain,  no  pale  bars  shown  on  the  plate. 

Apparently  the  New  Zealand  species  is  very  closely  related 
to  Makaira  ampla  of  the  West  Indies.  It  may  well  be,  however, 
that  the  New  Zealand  species  above  noted  is  distinct  from  the 
true  herscheli,  from  which  species  it  diverges  in  several  re- 
gards, especially  in  the  very  short  pectoral. 

Tetrapturus  herscheli10  Gray,  Ann.  Nat.  Hist.,  1,  313,  pi.  X,  1838,   Cape  of 
Good  Hope. 

Family  III.     Xiphiid^: 
The  Swordfishes 

This  family  is  represented  so  far  as  known  by  a  single 
species,  Xiphias  gladius,  the  common  Swordfish  or  Broadbill, 
a  famous  game  fish  and  one  of  the  most  highly  valued  as  food. 

The  family  may  be  briefly  characterized  as  follows : 

14  We  are  indebted  to  Mr.  Barton  A.  Bean  of  the  Smithsonian  Institution  for  a  copy 
of  this  description,  as  well  as  for  those  of  Makaira  nigricans  and  Tetrapturus  Itssons. 
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No  scales ;  spines  of  the  first  dorsal,  except  those  of  the  high 
and  falcate  lobe,  lost  with  age;  teeth  lost  with  age;  a  single 
median  caudal  keel  on  each  side;  pectoral  moderate,  about 
equal  to  dorsal  lobe.  A  single  species,  cosmopolitan  in  warm 
and  temperate  seas. 

Genus  9.     Xiphias  Linnaeus 
Swordfish ;  Espadon 

Xiphias  Linnaeus,  Syst.  Nat.,  ed.  X,  1758,  248  (X.  gladius). 

Phathonichthys  Nichols,  Amer.  Mus.  Nat.  Hist.,  Novitates,  XIX,  pi.  1, 
Oct.  19,  1923,  (P.  tuber culatus;  the  young  of  Xiphias  gladius). 


53.     Xiphias  gladius  Linnaeus 
Swordfish ;  Broadbill ;  Espadon 

Torrid  and  Temperate  Oceans;  cosmopolitan 

Plate  20 

This  species  is  recorded  from  both  sides  of  the  Atlantic,  on 
each  of  which  it  is  an  important  food  fish  of  excellent  flavor. 
We  have  also  examined  photographs  of  examples  from  off 
southern  California,  especially  about  Santa  Catalina  Island, 
Hawaii  and  New  Zealand.  Examination  of  photographs  fails 
to  show  any  specific  distinctions  from  the  excellent  plate  in 
Storer's  Fishes  of  Massachusetts.  Very  slight  difference  in 
the  length  of  the  sword  and  that  of  the  pectoral  fin  may  be 
noted. 

The  largest  swordfish  taken  by  an  angler,  of  which  we  have 
record,  was  secured  in  the  north  Atlantic  by  Mr.  Zane  Grey.  It 
weighed  578  pounds.  The  largest  taken  at  Santa  Catalina  was 
obtained  by  Mr.  Frank  A.  Gillespie  in  June,  1925,  and  weighed 
571  pounds.  This  species  is  said  to  be  very  abundant  off  the 
coast  of  Lower  California,  especially  northward. 

Xiphias  gladius  Linnaeus,  Syst.  Nat.,  ed.  X,  1758,  248,  "Habitat  in  Oceano 
Europae". 

Xiphias  platypterus  Shaw,  Gen.  Zool.,  IV,  101,  1804;  after  Linnaeus. 

Xiphias  rondeletii  Leach,  Mem.  Wernerian  Nat.  Hist.  Soc,  II,  58,  1818. 

Phathonichthys  tuberculatus  Nichols,  Amer.  Mus.  Nat.  Hist.,  Ncvitates, 
XIX,  1,  Oct.  19,  1923,  South  Seas;  a  young  swordfish. 
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Plate  1 

Thunnus  saliens  Jordan  &  Evermann,  new  species 

Blue-fin  Tuna;  Leaping  Tuna 

From  the  type:  No.  595,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Ernest  Windle,  editor  of  the  Catalina  Islander,  Avalon,  Santa 
Catalina,  Calif.,  of  a  specimen  weighing  157^  pounds,  caught  off 
Santa  Catalina  by  W.  A.  Van  Brunt. 
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Plate  2 

Figs.  1,  2  and  3.  Thunnus  saliens  Jordan  &  Evermann,  new  species;  not 
the  type.    Pectoral  fins  mutilated. 

Fig.  4.     Thunnus  phillipsi  Jordan  &  Evermann,  new  species. 

From  the  type:  No.  596,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Dr.  W.  J.  Phillips  of  Wellington,  New  Zealand,  of  a  specimen 
taken  in  the  Bay  of  Islands,  N.  Z.,  and  now  mounted  in  the  mu- 
seum at  Wellington. 
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Fig.  2 


Fig.  3 
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Fig.  4 


76 


CALIFORNIA  ACADEMY  OF  SCIENCES  [Oc.  Papers 


Plate  3 

Fig.  1.     Germo  germo   (Lacepede). 

Fig.  2.     Parathunnus  sibi  (Schlegel). 

Fig.  3.     Neothunnus  macro pterus  (Schlegel). 
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Fig.  2 
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Plate  4 

Neothunnus  catalinoe  Jordan  &  Evermann,  new  species 

From  the  type:  No.  597  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  fig.  3, 
page  69,  Proc.  U.  S.  Nat.  Mus.,  32,  1907,  there  wrongly  identified 
as  Genua  macropterus  (Schlegel). 
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Plate  5 

Neothunnus  macropterus  (Schlegel) 

From  a  photograph  by  Mr.  Lahr  A.  Whitney  of  a  specimen  examined  in 
the  Honolulu  market  by  Jordan  &  Evermaim  in  Octolier,  1925. 
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Plate  6 

Neothunnus  itosibi  Jordan  &  Evermann,  new  species 

From  the  type:  No.  598,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Mr. 
Lahr  A.  Whitney  of  a  specimen  weighing  321  pounds,  examined  in 
the  Honolulu  market  by  Jordan  &  Evermann,  in  October,  1925. 
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Plate  7 

Kishinoella  sacalles  Jordan  &  Evermann,  new  species 

From  the  type:  No.  599,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Mr. 
Lahr  A.  Whitney  of  a  specimen  2  ft.  3  in.  long,  weighing  14  pounds, 
examined  by  Jordan  &  Evermann  in  the  Honolulu  market  in  Octo- 
ber, 1925. 
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Plate  8 

Tetrapturus  illingworthi  Jordan  &  Evermann,  new  species 

From  the  type:  No.  600,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Frederick  G.  Krauss  of  a  specimen  examined  in  the  Honolulu  mar- 
ket by  Jordan  &  Evermann  in  October,  1925.  The  dorsal  fin  of  this 
specimen  is  in  the  museum  of  the  California  Academy  of  Sciences, 
where  it  bears  the  same  number  as  the  photograph  type,  600. 
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Plate  9 

Tetrapturus  kraussi  Jordan  &  Evermann,  new  species 

From  the  type:  No.  601,  Mns.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Frederick  G.  Krauss  of  a  specimen  examined  in  the  Honolulu  mar- 
ket by  Jordan  &  Evermann  in  1925. 
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Plate  10 

Fig.  1.     Ncothunnus  allisoni   (Mowbray).     From  photograph  of  the  type 
taken  in  Biscayne  Bay,  Fla. 

Fig.  2.  Istiophorus  americanns  (Cuv.  &  Val.).  From  Plate  CXXXVII, 
fig.  376,  Jordan  &  Evermann,  Fishes  North  and  Mid.  Amer.,  June 
26,  1900;  there  labeled  Istiophorus  nigricans. 
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Plate  11 

Fig.  1 

Makaira  masara  (Jordan  &  Snyder) 

From  a  photograph  by  Dr.  Frederick  G.  Kranss  of  a  specimen  examined 
in  the  Honolulu  market  by  Jordan  &  Evermann  in  October,  1925. 

Fig.  2 

Tetrapturus  cctenes  Jordan  &  Evermann,  new  species 

From  the  type:  No.  602,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Frederick  G.  Krauss  of  a  specimen  examined  in  the  Honolulu  mar- 
ket by  Jordan  &  Evermann  in  October,  1925. 
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Plate  12 

Fig.  1 

Istiophorus  volador  Jordan  &  Evermann,  new  species 

From  the  type:  No.  606,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Air.  Hamilton  M.  Wright  of  a  specimen  caught  by  Nat  Jerlaw 
in  1924  near  Long  Key,  Florida. 

Fig.  2 

Istiophorus  wrighti  Jordan  &  Evermann,  new  species 

From  the  type:  No.  603,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Mr.  Hamilton  M.  Wright,  15  Park  Row,  New  York  City,  of  a 
specimen  weighing  Sl/2  pounds,  caught  at  Miami,  Fla.,  in  1924,  by 
Captain  Bill  Nelson.  The  man  holding  the  fish  is  Mr.  Theodore 
Gessler. 


OC.  PAPERS,  CAL.  ACAD.  SCI.,  Vol.  XII 


JORDAN  &  EVERMANN  1   Plate  12 


CM 

bib 


96 


CALIFORNIA  ACADEMY  OF  SC1EXCES  [Oc.  Papers 


Plate  13 

Istiophorus  maguirei  Jordan  &  Evermann,  new  species 

From  the  type:  No.  604,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Mr.  John  A.  McGuire  of  Denver,  Colorado,  of  a  specimen 
7  ft.  2  in.  long,  weighing  approximately  55  pounds,  taken  by  John 
A.  McGuire,  off  Long  Key,  Florida,  March,  1925.  This  plate  is  un- 
reliable as  regards  the  ventral  fins. 
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Plate  14 

Istiophorus  greyi  Jordan  &  Evermann,  new  species 

From  the  type:  No.  605,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  Plate 
LXXVI,  Grey's  "Tales  of  Fishing  Virgin  Seas,"  of  a  specimen  10  ft. 
1  in.  long,  weighing  135  pounds,  taken  by  Zane  Grey,  near  Cape 
San  Lucas,  Lower  California. 
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Plate  15 

Fig.  1 
Istiophorus   ortcntalis    (Temminck  &    Schlegel).     Photograph   of   colored 
plate  LX  of   Temminck  &   Schlegel,   Fauna  Japonica,   furnished  by 
American  Museum  of  Natural  History,  New  York. 

Fig.  2 
Istiophorus   eriquius  Jordan   &   Ball,   new   species.     From  the   type:     No. 
3424,    Bishop   Museum,   a   specimen   6   ft.   long,   from   the   Honolulu 
market,  and  a  cast  of  it  prepared  by  Mr.  J.  W.  Thompson  for  the 
Bishop  Museum. 
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Plate  16 

Makaira  grammatica  Jordan  &  Evermann,  new  species 

From  the  type:  No.  608,  Mus.  Calif.  Acad.  Sci.,  a  photograph  by  Dr. 
Frederick  G.  Krauss  of  a  specimen  examined  by  Jordan  &  Ever- 
mann in  the  Honolulu  market  in  October,  1925. 
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Plate  17 

Makaira  marlina  Jordan  &  Hill,  new  species 

From  the  type:     No.  609,  Mus.  Calif.  Acad.  Sci.,  a  photograph  of  a  speci- 
men taken  by  W.  J.  Hole  off  Cape  San  Lucas,  Lower  California. 
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Plate  18 

Makaira  mitsukurii  (Jordan  &  Snyder) 

From  photograph  received  from  Ernest  Windle  of  Avalon,  of  a  specimen 
taken  off  Santa  Catalina  Island. 


OC.  PAPERS.  CAL.  ACAD.  SCI.,  Vol.  XII  [JORDAN  &  EVERMANN  ]  Plate  18 


September  30,   1926 


108 


(  ALIFORNIA   ACADEMY  OF  SCIENCES  |Oc.  Papers 


Plate  19,  fig.  1 

Makaira  hold  Jordan  &  Evermann,  new  species 

From  a  photograph  received  from  Mr.  W.  J.  Hole  of  a  specimen  taken 
by  him  off  Cape  San  Lncas,  Lower  California.  The  type  is  No. 
610,  Mus.  Calif.  Acad.  Sci.,  a  mounted  specimen  taken  presumably 
off  Catalina  or  Lower  California,  and  presented  to  the  Steinhart 
Aquarium,  California  Academy  of  Sciences,  by  Aron  Swanson  of 
San  Francisco. 

Plate  19,  fig.  2 

Makaira  selandica  Jordan  &  Evermann,  new  species 

From  the  type:  No.  611,  Mus.  Calif.  Acad.  Sci.,  a  photograph  received 
from  Gilbert  Archey  of  a  specimen  taken  in  the  Bay  of  Islands. 
New  Zealand,  and  now  mounted  in  the  Auckland  Museum. 
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Plate  20 

Xiphias  gladius  Linnseus.  From  a  photograph  of  a  specimen  taken  off 
Santa  Catalina  Island,  August  3,  1916,  by  II.  W.  Adams  of  Vermejo 
Park,  New  Mexico.  Weight  377  lbs.,  the  world's  record  catch  with 
rod  and  reel. 
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Summary 
Family  I.  Thunnid/E 7 

Genus    1.     Th an uus  South 8 

Species    1.     thynnus   (Linnaeus) 1" 

2.  saliens  Jordan  &  Evermann,  new  species 1" 

3.  coretta  (Cuvier  &  Valenciennes) 1 1 

4.  subulatus  (Poey) 1 1 

5.  secundodorsalis  Storer 12 

6.  pliillipsi  Jordan  &  Evermann,  new  species 13 

7.  maccoyii  (Castelnau) 13 

8.  orientalis  (Temminck  &  Schlegel) 14 

Genus  2.     Germo  Jordan 14 

Species    9.     alalunga  (Gmelin) 15 

10.     germo  (Lacepede) 16 

Genus  3.     Parathunnits  Kishinouye 16 

Species  11.     sibi  (Schlegel) 1' 

12.     obesus  (Lowe) 17 

Genus  4.     Ncothunnus  Kishinouye 1° 

Species  13.     catalina  Jordan  &  Evermann,  new  species .19 

14.  macro  pier  us  (Schlegel) 20 

15.  albacora  (Lowe) 21 

16.  tonggol  (Bleeker) 22 

17.  itosibi  Jordan  &  Evermann,  new  species 22 

18.  albacores  (Bonnaterre) 23 

19.  allisoni  (Mowbray) 24 

Genus  5.     Kiskinoetta  Jordan  &  Hubbs 25 

Species  20.     vara  (Kishinouye) 26 

21.     zacalles  Jordan  &  Evermann,  new  species 27 

Family  II.   Istiophorid^e 27 

Genus  6.     Tetrapturus  Rafmesque 28 

Species  22.     belone  Rafmesque 30 

23.  angustirostris  Tanaka 31 

24.  UUngworthi  Jordan  &  Evermann,  new  species 32 

25.  kraussi  Jordan  &  Evermann,  new  species 33 

26.  brevirostris  (Playfair) 33 

27.  ectenes  Jordan  &  Evermann,  new  species 34 

Genus  7.     Istiophorus  Lacepede 35 

Species  28.     gladius  (Broussonnet) 38 

29.  americanus  (Cuvier  &  Valenciennes) 39 

30.  greyi  Jordan  &  Evermann,  new  species 41 

31.  wrighti  Jordan  &  Evermann,  new  species 43 

32.  immaculatus  (Ruppell) 44 

33.  maguirei  Jordan  &  Evermann,  new  species 45 

34.  oriental  is  (Temminck  &  Schlegel) 46 

35.  volador  Jordan  &  Evermann,  new  species 46 

36.  eriquius  Jordan  &  Ball,  new  species 48 
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Genus  8.     Makaira    Lacepede 50 

Species  37.     mazara  (Jordan  &  Snyder) 53 

38.  grammatica  Jordan  &  Evermann,  new  species 55 

39.  georgii  i  Lowe) 55 

40.  lessona   (Canestrini) 56 

1 1 .     ensis  (  Lacepede) 57 

('_'.     gracilirostris  (Cuvier  &  Valenciennes) 58 

43.     marlina  Jordan  &  Hill,  new  species 59 

I  1.     mitsukurii  (Jordan  &  Snyder) (11 

45.     hold  Jordan  &  Evermann,  new  species 63 

40.     zelandica  Jordan  &  Evermann,  new  species 65 

47.  atidax  (Philippi) 66 

48.  albida  (Poey) 66 

49.  indica  (Cuvier  &  Valenciennes) 67 

50.  nigricans  Lacepede 67 

51.  ampla  (Poey) 69 

52.  herschdi  ( Gray) 69 

Family  III.  Xiphiid.e 70 

Genus  !).     Xiphias  Linnaeus 71 

Species  53.     gladius  Linnaeus 71 
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